IMPORTANT SAFETY NOTICE 


Appropriate service methods and proper repair procedures are essential 
for the safe, reliable operation of all motor vehicles as well as the personal 
safety of the individual doing the work. This Shop Manual provides gen¬ 
eral directions for accomplishing service and repair work with tested, 
effective techniques. Following them will help assure reliability. 


There are numerous variations in procedures, techniques, tools, and 
parts for servicing vehicles, as well as in the skill of the individual doing 
the work. This Manual cannot possibly anticipate all such variations and 
provide advice or cautions as to each. Accordingly, anyone who departs 
from the instructions provided in this Manual must first establish that he 
compromises neither his personal safety nor the vehicle integrity by his 
choice of methods, tools or parts. 


NOTES, CAUTIONS, AND WARNINGS 


As you read through the procedures, you will come across NOTES, CAU¬ 
TIONS, and WARNINGS. Each one is there for a specific purpose. NOTES 
give you added information that will help you to complete a particular 
procedure. CAUTIONS are given to prevent you from making an error that 
could damage the vehicle. WARNINGS remind you to be especially careful 
in those areas where carelessness can cause personal injury. The follow¬ 
ing list contains some general WARNINGS that you should follow when 
you work on a vehicle. 


• Always wear safety glasses for eye protection. 

• Use safety stands whenever a procedure requires you to be under the vehicle. 

• Be sure that the ignition switch is always in the OFF position, unless otherwise 


required by the procedure. 


Set the parking brake when working on the vehicle. If you have an automatic 
transmission, set it in PARK unless instructed otherwise for a specific operation. If you 
have a manual transmission, it should be in REVERSE (engine OFF) or NEUTRAL 
(engine ON) unless instructed otherwise for a specific operation. Place wood blocks 
(4" x 4" or larger) to the front and rear surfaces of the tires to provide further restraint 
from inadvertent vehicle movement. 


Operate the engine only in a well-ventilated area to avoid the danger of carbon 
monoxide. 


• Keep yourself and your clothing away from moving parts, when the engine is running, 
especially the fan and belts. 


• To prevent serious burns, avoid contact with hot metal parts such as the radiator, 
exhaust manifold, tail pipe, catalytic converter and muffler. 


• Do not smoke while working on the vehicle. 

• To avoid injury, always remove rings, watches, loose hanging jewelry, and Ic 
clothing before beginning to work on a vehicle. Tie long hair securely behind the he 




• Keep hands and other objects clear of the radiator fan blades. Electric cooling fans 
can start to operate at any time by an increase in underhood temperatures, even 
though the ignition is in the OFF position. Therefore, care should be taken to ensure 
that the electric cooling fan is completely disconnected when working under the hood. 








Foreword... 

This shop manual has been prepared to provide information covering normal service, repairs and maintenance 
for 1989 Aerostar, Ranger and Bronco II vehicles. For prior model year service information, refer to the 
appropriate model year Aerostar or Ranger/Bronco II Shop Manual. 

For 1989, several changes have been introduced to this shop manual. First, service information for Aerostar, 
Ranger and Bronco II vehicles has been combined into one Compact Truck Manual. Also, the service 
information has been reorganized according to Corporate Product Systems Classifications guidelines. This 
reorganization will aid the timely and accurate transmittal of engineering data and specifications. Finally, this 
manual has been divided into two separate volumes: This volume, which covers engine and chassis service 
procedures and a separate volume that covers body and electrical service procedures. This division reflects 
major divisions in service areas. Following is a listing of the groups that are covered in each of the volumes: 

Engine and Chassis Volume 

Complete Vehicle . 

Frame and Mounting. 

Engine . 

Suspension.. 

Driveline . 

Brake . 

Transmission . 

Clutch .. 

Exhaust .. 

Fuel ...... 

Steering ______ 

For easy reference, information in each group has further been divided into sections. There is one section for 
elihsubsystem or component within a group. In some cases the sections are further divided through the use of 
an alphabetical suffix. This organization is indicated in the page number located at the top of each page. 

Example: 03-04a-2 = (Group) 03 — (Section) 04a — (Page) 2 

Some groups have a general service section to cover procedures that are common to several components or 
subsystems within the group. 

In general,.«S^h Section in a Group contains Description, Operation, Diagnosis and Testing, Adjustment, 
Removal and Installation, and Disassembly and Assembly procedures for the component covered in that 
Section. Diagnosis charts are also included to help you systematically locate and correct problems encountered. 
In most cases, Specifications are included at the end of each Section. 

To aid in locating specific subjects in this manual, use the table of contents on the following pages, or the 
alphabetical subject index in the back of this manual. 

The first page of each Group contains an alphabetical index listing the Section title and Section number for each 
component covered within the Group. The tab locator on the right side of this index will help you find the first 
page of each Section. On the first page of each Section there is an index to help locate specific service operations 
covered in that Section. 

The descriptions, testing procedures, and specifications in this manual were in effect at the time the manual was 
approved for printing. Ford Motor Company reserves the right to discontinue models at any time, or change 
specifications, design or testing procedures without notice and without incurring obligation. Any reference to 
brand names in this manual is intended merely as an example of the types of tools, lubricants, materials, etc. 
recommended for use. Equivalents if available may be used. The right is reserved to make changes at any time 
without notice. 



Ford Parts and Service Division 
Training and Publications Department 

©1988 Ford Motor Company 
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^METRICS 


INTRODUCTION 


Most threaded fasteners are covered by specifications that define required mechanical properties, 
such as tensile strength, yield strength, proof load and hardness. These specifications are carefully 
considered in initial selection of fasteners for a given application. To assure continued satisfactory 
vehicle performance, replacement fasteners used should be of the correct strength, as well as the 
correct nominal diameter, thread pitch, length, and finish. 

Most original equipment fasteners (English system or Metric) are identified with markings or 
numbers indicating the strength of the fastener. These markings are described in the pages that 
follow. Attention to these markings is important in assuring that the proper replacement fasteners 
are used. 

Further, some metric fasteners, especially nuts, are colored blue. This metric blue identification is in 
most cases a temporary aid for production start-up, and color will generally revert to normal black or 
bright after start-up. 

English system and metric system fasteners are available through your Ford Parts and Service opera¬ 
tion. 


NOMENCLATURE FOR BOLTS 


(ENGLISH) INCH SYSTEM 
Bolt, 1/2 13x1 


METRIC SYSTEM 
Bolt M12-1.75x25 



L 


G—Grade Marking 
(bolt strength) 

L— Length, (inches)* * 
T— Thread Pitch 
(thread/inch) 

D—Nominal Diameter 
(inches) 


L 




P— Property Class* 

(bolt strength) 

L— Length (millimeters)* * 

T— Thread Pitch (thread width 
crest to crest mm) 

D—Nominal Diameter 
(millimeters) 


*The property class is an Arabic numeral distinguishable from the slash SAE English grade system. 
**The length of all bolts is measured from the underside of the head to the end. 
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BOLT STRENGTH IDENTIFICATION 

(ENGLISH) INCH SYSTEM 



Grade 1 or 2 



Grade 5 



English (Inch) bolts—Identification marks correspond to bolt strength—increasing number of 
slashes represent increasing strength. 

METRIC SYSTEM 



Metric bolts—Identification class numbers correspond to bolt strength—increasing numbers repre¬ 
sent increasing strength. Common metric fastener bolt strength property are 9.8 and 10.9 with the 
class identification embossed on the bolt head. 


HEX NUT STRENGTH IDENTIFICATION 

(ENGLISH) INCH SYSTEM METRIC SYSTEM 


Grade Hex Nut 

Grade 5 


Identification 



3 Dots 


Hex Nut 
Grade 8 


Class 



Hex Nut Hex Nut 

Property Property 

Class 9 Class 10 



Arabic 9 Arabic 10 


Increasing dots represent increasing strength. 


May also have blue finish or paint daub on hex flat. 
Increasing numbers represent increasing strength. 


OTHER TYPES OF PARTS 


Metric identification schemes vary by type of part, most often a variation of that used of bolts and 
nuts. Note that many types of English and metric fasteners carry no special identification if they are 
otherwise unique. 
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—Stamped U-Nuts 



—Tapping, thread forming and certain other case 
hardened screws 


wmzmm 


© © © 


CLASS CLASS CLASS 

10.9 9.8 8.8 

—Studs, Large studs may carry the property class 
number. Smaller studs use a geometric code on 
the end. 
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ENGLISH METRIC CONVERSION 


Description 

Multiply 

By 

For Metric Equivalent 

ACCELERATION 

Foot/sec 2 

0.304 8 

metre/sec 2 (m/s 2 ) 

lnch/sec J 

0.025 4 

metre/sec 2 

TORQUE 

Pound-inch 

0.112 98 

newton-metres (N m) 

Pound-foot 

1.355 8 

newton-metres 

POWER 

horsepower 

0.746 

kilowatts (kw) 

PRESSURE or STRESS 

inches of water 

0.2488 

kilopascals (kPa) 

pounds/sq. in. 


kilopascals (kPa) 

pounds/sq. in. 

1 

bar 

ENERGY or WORK 

BTU 

1 055. 

joules (J) 

foot-pound 

1.355 8 

joules (J) 

kilowatt-hour 

3 600 000. 
or 3.6 x 10 6 

joules (J =one W’s) 

LIGHT 

foot candle 

10.76 

lumens/metre 2 (lm/m 2 ) 

FUEL PERFORMANCE 

miles/gal 

0.425 1 

kilometres/litre (km/I) 

gal/mile 

2.352 7 

litres/kilometre (l/km) 

VELOCITY 

miles/hour 

1.609 3 

kilometres/hr. (km/h) 

LENGTH 

inch 

25.4 

millimetres (mm) 

foot 

0.304 8 

metres (m) 

yard 

0.914 4 

metres (m) 

mile 

1.609 

kilometres (km) 

AREA 

inch 2 

645.2 

millimetres 2 (mm 2 ) 

6.45 

centimetres 2 (cm 2 ) 

foot 2 

0.092 9 

metres 2 (m 2 ) 

yard 2 

0.836 1 

metres 2 

VOLUME 

inch 3 

16 387. 

mm 3 

inch 3 

16.387 

cm 3 

quart 

0.016 4 

litres (1) 

quart 

0.946 4 

litres 

gallon 

3.785 4 

litres 

yard 3 

0.764 6 

metres 3 (m 3 ) 

MASS 

pound 

0.453 6 

kilograms (kg) 

ton 

907.18 

kilograms (kg) 

ton 

0.90718 

tonne 

FORCE 

kilogram 

9.807 

newtons(N) 

ounce 

0.278 0 

newtons 

pound 

4.448 

newtons 

TEMPERATURE 

degree farenheit 

0.556 (°F -32) 

degree Celsius (°C) 
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00 - 01-1 


GROUP 

COMPLETE AA 
VEHICLE V V 


SECTION TITLE 

PAGE 

SECTION TITLE 

PAGE 

IDENTIFICATION CODES. 

MAINTENANCE AND LUBRICATION. 

NOISE, VIBRATION AND HARSHNESS 
DIAGNOSIS. 

.00-01-1 

.004)7-1 

_00-05A-1 

ROADABILITY. 

TOWING. 

.00-05B-1 

. 00-08-1 


SECTION 00-01 Identification Codes 


SUBJECT PAGE 

GENERAL INFORMATION 

Build Date Stamp Locations .00-01-4 

Safety Compliance Certification Label.00-01-1 

Vehicle Identification (VIN) Codes..00-01-5 

Vehicle Identification Number (VIN)... 00-01-4 


SUBJECT PAGE 

VEHICLE APPLICATION ....00-01-1 

VEHICLE DATA 

Safety Compliance Certification.00-01-7 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


GENERAL INFORMATION 


Safety Compliance Certification Label 

The English Safety Compliance Certification 
Label is attached to the door latch edge on the 
driver's side door. The French Safety Compliance 
Certification Label is attached to the door latch edge 
on the passenger's side door. The label contains the 
name of the manufacturer, the month and year of 


manufacture, the certification statement, and the 
Vehicle Identification Number. The label also 
contains Gross Vehicle Weight Ratings, Wheel and 
Tire data, and information codes for additional 
vehicle data. 













00-01-2 Identification Codes_ _ _ 


GENERAL INFORMATION (Continued) 

SAFETY COMPLIANCE CERTIFICATION LABELS 

COMPLETE VEHICLES 




(UNITED STATES) 


MFD. BY FORD MOTOR CO. IN U.S.A. 

OWE: 6VWR: 3740 LBS/1696 KG 

FRONT GAWR: 1910 LBS REAR GAWR: 2012 LBS 

866 KG WITH 912 KG WITH 

P195/75R14SL TIRES P195/75RSL TIRES 

14x5.0JJ RIMS 14x5.0JJ RIMS 

AT 35 PSI COLD AT 35 PSI COLD 


THS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHCLE SAfETY 
STANDARDS M EFFECT ON 1HE DATE OF MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO. 
1FTDA14U5K2A00001 


TYPE TRUCK I 70112 

9M 1C 48 

EXTERIOR PAINT COLORS , DSO 


W8 \ TYPE GVW I BODY | TRANS I AXLE l TAPE I SPRING 
119 RflL WD T 84 B AD) 




DECAL APPLIED TO ALL 
CANADIAN BUILT UNITS AND 1 


(QUEBEC) 


FABR. AUX 4-U PAR LA FORD MOTOR CO. 

DATE: 

PNIV: 

PHBEAV: 

PNBEAR: 


AVEC 


«PNEUS» 


«IANTESp 

A LB/PO* A FROIO 

A lb/po*Afroid 

CE V&NCUU EST CONFORME A TOOIES LES NORMES F8SULES DE SlCURITt 

OES VA. a VMUBJR * LA DATE DE FABR. NQU& OOESSUS. 

N* DTDENT. DU V& 

1 - 

TYPE 

1 

COULEUR 

| N COMM SPEC. 

EMPATT. ! TYPE-PBV 

CARR. 1 TRANSM. 1 PONT 1 8ANDE 1 RESSORT 

VE4TA-1020472-AA 


FOR VEHICLES MFD IN U S A. FOR QUEBEC, CANADA. 


INCOMPLETE VEHICLES 


THE INCOMPLETE VEHICLE RATING DECAL IS INSTALLED ON THE DRIVER'S DOOR 
LATCH EDGE IN PLACE OF THE SAFETY COMPLIANCE CERTIFICATION LABEL. 



INCOMPLETE VEHICLE MANUFACTURED BY 


GVWR: 4220 LBS/1914 KG 




VEHICLE IDENTIFICATION NUMBER 

1FTDA14U5K2A00001 


EXTERIOR PAINT COLORS 9M 

1C 

48 

DSO 

WB 1 TYPE-GVW 1 BODY I 

TRANS 1 

1 AXLE 1 TAPE 1 

SPRING 

119 R11L WD 

T 

64 B 

AD 
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GENERAL INFORMATION (Continued) 



© Name and Location of Manufacturer 
© Date of Manufacture 

© Front Gross Axle Weight Ratings in Pounds 
(LB) and Kilograms (KG) 

© Front Tire Size 
© Rim Size 
© Front Tire Cold PSI 

© Gross Vehicle Weight Rating in Pounds 
(LB) and Kilograms (KG) 

© Rear Gross Axle Weight Rating in Pounds 
(LB) and Kilograms (KG) 

© Rear Tire Size 
© Rim Size 
© Rear Tire Cold PSI 


© Vehicle Identification Number 

(a) World Manufacturer Identifier 

(b) Brake System and Gross Vehicle 
Weight Rating (GVWR) Class for Trucks 
and MPV’s — Brake System (Only) for 
Incomplete Vehicles. 

(c) Model or Line, Series, Chassis and Cab 
Type 

(d) Engine Type 

(e) Check Digit 

(f) Model Year — (Ford-Complete Trucks 
and MPV’s) 

(g) Assembly Plant Code 

(h) Sequence Number 

© Type Vehicle 

© Exterior Paint Codes (two sets of figures 

designates a two-tone) 

© Wheelbase in Inches 


© Model Code and GVW 
@ Seat Type and Interior Color Codes 
© Transmission Code 
© Rear Axle Code 
© Tutone Accent Tape Codes 

@ Suspension Identification Codes 

(a) Front Spring Code 

(b) Rear Spring Code 

@ District/Special Order Codes 

© Front Axle Accessory Reserve Capacity in 
Pounds 

© Total Accessory Reserve Capacity in 
Pounds 
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GENERAL INFORMATION (Continued) 


Vehicle Identification Number (VIN) 

A seventeen digit combination of numbers and 
letters forms the Vehicle Identification Number 
(VIN). The VIN is stamped on a metal tab that is 
riveted to the instrument panel close to the 
windshield. The VIN number is viewable by looking 
through the front windshield on the driver's side. 
The VIN number is also found on the Safety 
Compliance Certification Label. 

By looking at the seventeen digit VIN number a 
variety of information about the vehicle can be 
determined. The first three digits identify the 
manufacturer and the vehicle make and type. The 
fourth digit determines the Gross Vehicle Weight 
Rating (GVWR-Class) and brake system for Ford 
completed trucks and MPV'S. For incomplete 
vehicles, the fourth digit determines the brake 
system only. Digits five, six and seven identify the 


model* dNine, series, chassis, and body type. The 
eighth digit points out the particular engine found in 
the vehicle. Digit nine is a check digit. The tenth digit 
identifies the model year. The eleventh digit 
determines the assembly plant. Digits twelve 
through seventeen make up the sequence and 
warranty number. Digit twelve uses the letter "A" 
until the production or sequence of 99,999 units 
(digits thirteen through seventeen) is reached. 
Letter "A" then becomes "B" for the next 
production sequence of vehicles. 

Refer to chart for further explanation of the 
Vehicle Identification Number (VIN). 

Refer to the code definition portion of this Section 
for specific definitions of the numbers and letters of 
the Vehicle Identification Number (VIN). 


SAMPLE VIN NUMBER 


1 F T 


K Z A 0 0 0 0 1 

, , « ' --- ' 

0 9 9 9 


9 Position 1,2, and 3 — Manufacturer, Make and Type 
(World Manufacturer Identifier) 
9 Position 4 — Brake System/GVWR 

9 Position 5,6, and 7 — Model or Line, Series, Chassis, 
Cab Type 

O Position 8 — Engine Type 
0 Position 9 — Check Digit 


Position 10 — Model Year 
Position 11 — Assembly Plant 

Position 12 — Constant “A” until sequence number of 99,999 
is reached, then changes to a constant “B” and 
so on 

Position 13 through 17 — Sequence number — begins at 
00001 
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Build Date Stamp Locations 

The vehicle build date is stamped on the front 
surface of the radiator support on the passenger 
side of the vehicle. Following is a sample of the four 
digit number that indicates the month and day of 
build. 


ACTUAL DATE OF 
BUILD 

January 24 

October 21 


DATE STAMP ON 
VEHICLE 












00-01-5 


Identification Codes 


00-01-5 


GENERAL INFORMATION (Continued) 


Vehicle Identification (VIN) Codes 

WORLD MANUFACTURER IDENTIFIER (VIN POSITIONS 1,2 AND 3) 

IlFTl DA14U 5KZA00001 


VIN Code 


1 FM 



Manufacturer 


Ford Motor Company, USA 


Ford Motor Company, USA 


Ford Motor Company, USA 


Ford Motor Company, USA 


Ford Motor Company of Canada, Ltd. 


Ford Motor Company of Canada, Ltd. 


Ford Motor Company of Canada, Ltd. 


Ford Motor Company of Canada, Ltd. 



Type 


Multi-Purpose Vehicle (MPV) 


Truck (Complete Vehicle) 


Incomplete Vehicle (IV) 


Basic (Stripped) Chassis 


MPV 


Truck (Complete Vehicle) 


Incomplete Vehicle 


Basic (Stripped) Chassis 
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BRAKE SYSTEM AND GVWR CLASS FOR TRUCKS AND MPV’S - BRAKE SYSTEM (ONLY) FOR INCOMPLETE VEHICLES 

(VIN POSITION 4) 


IF T 


A14U 5 KZ A00001 


Brake 

System 


Hydraulic 


Hydraulic 


Hydraulic 


Hydraulic 


Hydraulic 


Hydraulic 


Hydraulic 


Hydraulic 


GVWR Class GVWR Range 


Class A: 



Class H: 


Not greater than 3,000 pounds 


3,001-4,000 pounds 


4,001-5,000 pounds 


5,001-6,000 pounds 


6,001-7,000 pounds 


7,001-8,000 pounds 


8,001-8,500 pounds 
8,501-9,000 pounds 


9,001-10,000 pounds 


MODEL OR LINE, SERIES, CHASSIS, CAB TYPE 
(VIN POSITIONS 5, 6 AND 7) 



CY2818-2D 



U5KZA00001 


Chassis Type 



Cab or Body Type 


Wagon 


Cargo Van 


Window Van 


Pickup — Regular Cab 


Pickup — Regular Cab 


Pickup — Super Cab 


Pickup — Super Cab 


Bronco II 


Bronco II 


Vehicle Type 


MPV 


Truck or IV 


Truck or IV 


Truck 


Truck 


Truck 


Truck 


MPV 


One of the (blowing optional exterior nameplates (indteating higher trim levels) may also be affixed to the vehicle in addition to the Aerostar, Ranger or Bronco II 


e Aerostar XL 
(Excluding Vans) 
e Aerostar XLT 
(Excluding Vans) 
a Aerostar Eddie Bauer 


e Ranger Custom 

• Ranger XLT 
e Ranger STX 

• RangerS Model 


• Bronco II XL 

• Bronco II XLT 

• Bronco II Eddie Bauer 


CY2819-20 





































































































































00 - 01-6 


Identification Codes 


00-01-6 


GENERAL INFORMATION (Continued) 


Vehicle Identification (VIN) Codes 


ENGINE TYPE, DISPLACEMENT, CYLINDERS, 
FUEL TYPE, AND MANUFACTURER 
(VIN POSITION 8) 

1FTDA14 ful 5KZA00001 


VM Code 


U 



* Displacement |! 

Liter 

CIO 

3.0 

183 

2.3 (EFI) 

140 

2.9 (EFI) 

177 


CHECK DIGIT FOR ALL VEHICLES 
(VIN POSITION 9) 


1FTDA14U 


KZA00001 


CY2821-1D 


VEHICLE MODEL YEAR FOR ALL VEHICLES 
(VIN POSITION 10) 

1FTDA14U 5 fin ZA00001 


VIN Code 


CY2822-ID 


Cylinders 


V-6 


1-4 


V-6 


Fuel 


Gasoline 


Gasoline 


Gasoline 


Manufacturer 


Ford 


Ford 


Ford 


CY2820-2D 


PRODUCTION SEQUENCE NUMBER 
(VIN POSITIONS 12 THROUGH 17) 

1FTDA14 U 5 KZ IaOOOOI 


SEQUENCE NUMBER 

A 00001 — A 99,999 
B 00001 —B 99,999 
and so on. 


CY2824-1D 



ASSEMBLY 

PLANT 

(VIN POSITION 11) 

1FTBR10 A 5 KfUl A 0 0 0 0 1 


VIN 

Code 

Vehicle Assembly Plant 

Name: Location 

C 

Ontario Truck: Oakville, Ontario 

H 

Lorain: Lorain, Ohio 




Kansas City: Claycomo, Missouri 
Michigan Truck: Wayne, Michigan 
Norfolk: Norfolk, Virginia 
Twin Cities: St. Paul, Minnesota 
Louisville: Louisville, Kentucky 
St. Louis: Hazelwood, Missouri 


CY2451-1J 












































00-01-7 


Identification Codes 


00-01-7 


VEHICLE DATA 


The Vehicle Data appears on the Safety 
Compliance Certification Label on the second and 
third lines following the identification number. The 
code set (two numbers, or several letters, or a 
number and letter) above COLOR identify the 
exterior paint color (two sets of codes designate a 
two-tone). The digits under WB designate the 
wheelbase in inches. The letter and three digits 
under TYPE/G.V.W. designate the truck model 
within a series and the gross vehicle weight rating. 
The letters and/or numeral under BODY designate 
the interior trim, seat and body type. The 
transmission installed in the vehicle is identified 


under TRANS by an alphabetical code. A letter and 
a number or two numbers under AXLE identify the 
rear axle ratio. The letters and/or numerals under 
TAPE designate the external bodyside tape stripe 
code. The spring usage codes for the vehicle are 
identified under SPRING. 

A two-digit number is stamped above D.S.O. to 
identify the district which ordered the vehicle. If the 
vehicle is built to special order (Domestic Special 
Order, Foreign Special Order, Limited Production 
Option, or other special order), the complete order 
number will also appear above D.S.O. The following 
charts list the various vehicle data codes. 


Safety Compliance Certification Label 
Vehicle Data Codes 


EXTERIOR PAINT COLOR CODES - 
AEROSTAR 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: 

FRONT GAWR: 


GVWR: 

WITH 

TIRES 

RIMS 


AT 


RSI COLD 


REAR GAWR: 


WITH 

TIRES 

RIMS 


AT 


RSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 
STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE. 

I VEHICLE IDENTIFICATION NO. 

TYPE-TRUCK 


9M 1C 


I EXTERIOR PAINT COLORS 


DSO 


WB I 
119 


TYPE GVW 
A14J 


BODY 

DB 


TRANST 
T 


AXLE 

B2 


TAPE I SPRING 
3 LB 


EXTERIOR PAINT COLOR CODES 


NOTE — Two sets of codes Indicates two-tone paint. 


i Code 

Color 

1C 

Black 

27 

Medium Red 

7A 

Spinnaker Blue 

9M 

White 

49 

Graphite Metallic 

9Z© 

Silver Metallic 

64 

Pastel Sandalwood 

7E© 

Light Crystal Blue 

7F© 

Twilight Blue 

4N® 

Wild Strawberry 

8Z© 

Sandalwood 

63® 

Light Sandalwood 


NOTE: 

©Indicates Clear Coat Hi-Solid Color 


CY282S-20 





00-01-8 


Identification Codes 


00-01-8 


VEHICLE DATA (Continued) 


EXTERIOR PAINT COLOR CODES 
- RANGER 


E MFD. BY FORD MOTOR CO. IN U.&A. 


DATE: QVWR: 

FRONT QAWR: 

REAR GAWR: 


WITH 


wrrH 

TIRES 


TIRES 

RIMS 


RIMS 

AT PSI COLD 

AT PSI COLO 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 

STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE. 

VEHICLE IDENTIFICATION NO. 

TYPE-TRUCK 

—ns ic i 

EXTERIOR PAINT COLORS 


DSO 

WB | TYPE GVW | BODY I 

TRANS | AXLE |TAPE 

SPRING 

108 R11L WD 

T 84 8 

2J 


EXTERIOR PAINT COLOR CODES 

EXTERIOR PAINT COLOR COOES 


NOTE- Two eata of cod— Indict* two-tone paint 


Cod* 

Color 

1C 

Black 

2D 

Medium Scarlet 

2H 

Medium Cabernet > 

9M 

White 

64 

Pastel Sandalwood 


CLEAR COAT (CC) COLOR COPE 


Code 

Color 

3E 

Medium Regatta Blue Metallic 

4U 

Alpine Green Metallic 

7K 

Dark Shadow Blue Metallic 

9Z 

Silver Metallic 

49 

Graphite Metallic 

93 

Chestnut Metallic 

97 

Dark Chestnut Metallic 

7E 

Light Crystal Blue 

43 

Hunter Green 

7F 

Twilight Blue 

92 

Sandalwood 

63 

Light Sandalwood 


CY2453-2J 










































00-01-9 


Identification Codes 


00-01-9 


VEHICLE DATA (Continued) 


EXTERIOR PAINT COLOR CODES - 
BRONCO II 



EXTERIOR PAINT COLOR CODES 


NOTE: Two seta of cod— Indict— two-ton* paint _ CLEAR COAT (CC) COLOR COPE 


Cod* 

Color 

3E 

Medium Regatta Blue Metallic 

7K 

Dark Shadow Blue Metallic 

9Z 

Silver Metallic 

49 

Graphite Metallic 

93 

Chestnut Metallic 

97 

Dark Chestnut Metallic 

7E 

Light Crystal Blue 

43 

Hunter Green 

7F 

Twilight Blue 

8Z 

Sandalwood 

63 

Light Sandalwood 


Code 

Color 

1C 

Black 

2D 

Medium Scarlet 

2H 

Medium Cabernet 

9M 

White 

64 

Pastel Sandalwood 


CYM12-2G 







































00-01-10 


Identification Codes 


00-01-10 


VEHICLE DATA (Continued) 


SAFETY COMPLIANCE CERTIFICATION LABEL 
VEHICLE DATA CODES 
TYPE - GROSS VEHICLE WEIGHT 


MFD. BY FORD NO 

TOR CO. IN U.S.A. 

DATE: GVWR: 


FRONT GAWR: 

REAR GAWR: 

WITH 

WITH 

TIRES 

TIRES 

RMS 

RMS 

AT PSICOLD 

AT PSICOLD 

THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 

STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE. 

VEHICLE IDENTIFICATION NO. 


TYPE-TRUCK 

1 

9M 1C 

23 

EXTERIOR PAINT COLORS 

DSO 

WB 1 TYPE GVW 1 BODY 1 TRANS 1 AXLE 1 TAPE ! SPRING 1 

119 A14J DB 

T B2 3 LB | 


A14 


* 


Sarto 


Sarto 

Coda 


GVW 

Coda 


GVW 

(Lb*-) 


AEROSTAR CARGO VAN GROSS VEHICLE WEIGHT (GVW) COOES 


Sarto 

Sarto 

Coda 

GVW 

Coda 

Payload 

Package 

(Lbs.) 

GVW (Lbs.) 

Regular 

Cargo Van 

A14 

J 

1600 

4820 

A14 

P 

2000 

5200 


AEROSTAR WAGON GROSS VEHICLE WEIGHT (GVW) CODES 


Sarto 

Sarto 

Code 

GVW 

Code 

Seating 

GVW (Lbs.) 

Regular 

Wagon 

All 

2 

5 Passenger 

4660 

All 

5 

7 Passenger 

4920 

All 

7 

7 Passenger 

5000 

All 

Y 

7 Passenger 

wEm 


AEROSTAR WINDOW VAN GROSS VEHICLE WEIGHT (GVW) COOES 


Sarto 

Sarto 

Coda 

GVW 

Coda 

Payload 

Package 

(Lbs.) 

GVW (Lba.) 

Regular 
Window Van 

A15 

J 

1600 

4820 

A15 

P 

2000 

5200 


AEROSTAR CARGO VAN GROSS VEHICLE WEIGHT (GVW) COOES 


Sarto 

Sarto 

Code 

GVW 

Coda 

Payload 

Package 

(Lba.) 

GVW (Lbs.) 

Extended 

Length 

Cargo Van 

A34 

K 

1600 

4900 

A34 

M 

1900 

5200 


AEROSTAR WINDOW VAN GROSS VEHICLE WEIGHT (GVW) COOES 


Sarto 

Sarto 

Coda 

GVW 

Code 

Payload 

Package 

(Lba.) 

GVW (Lbs.) 

Extended 

Length 

Window Van 

A35 

K 

1600 

4900 

A35 

M 

1900 

5200 


AEROSTAR EXTENDED LENGTH WAGON 
GROSS VEHICLE WEIGHT (GVW) CODES 


Sarto 

Sarto 

Code 

GVW 

Code 

Seating 

GVW (Lbs.) 

Extended 

Wagon 

A31 

2 

5 Passenger 

4740 

A31 

8 

7 Passenger 

5040 

A31 

W 

7 Passenger 

5200 


CY2901-2D 










































00 - 01-11 


Identification Codes 


00 - 01-11 


VEHICLE DATA (Continued) 


TYPE - GROSS VEHICLE WEIGHT 
(GVW) COOES - RANGER & BRONCO II 








































































00-01-12 


Identification Codes 


00 - 01-12 


VEHICLE DATA (Continued) 


SAFETY COMPLIANCE CERTIFICATION LABEL 
VEHICLE DATA CODES 
BODY CODES - AEROSTAR 


























00-01-13 


Identification Codes 


00-01-13 


VEHICLE DATA (Continued) 


BODY CODES - 
RANGER AND BRONCO II 



MFD. BY FORD MOTOR CO. IN U.SJL 



DATE: 

QVWR: 




FRONT GAWR: 

WITH 

REAR GAWR: 


WITH 


TIRES 



TIRES 


RIMS 



RIMS 

AT PSICOLD 


AT PSICOLD 



THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 

STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE. 

VEHICLE IDENTIFICATION NO. 




TYPE-TRUCK 

9M 1C 









EXTERIOR PAINT COLORS 



1 

DSO 

WB TYPE GVW 

BODY 

TRANS AXLE 

TAPE SPRING | 

108 R11L 

WD 

T 84 

B 

* 1 



0 

E 





SEAT TYPE TRIM COLOR 


j BRONCO II 

Code 

Fabric 

Seat Type 

A 

Vinyl Knit 

Bucket 

T 

Cloth 

Premium Bucket 

V 

doth 

Sport Bucket 

W 

Cloth 

Premium Bucket 

s 

Cloth 

Split Bench 

1 RANGER 1 

Code 

Fabric 

Seat Type 

R 

Vinyl 

Bench 

S 

Cloth 

Split Bench 

P 

Knit Vinyl 

Split Bench 

Q 

Cloth 

Bench 

T 

Bodycloth 

Premium Bucket 

V 

Cloth 

Sport Bucket 


Code 

Color 

B 

Regatta Blue 


Canyon Red 

■ 

Light Sandalwood 


Smoke 


CY2454-2J 













































00-01-14 


Identification Codes 


00-01-14 


VEHICLE DATA (Continued) 


SAFETY COMPLIANCE CERTIFICATION LABEL 
VEHICLE DATA CODES 
AXLE CODES AND 

TRANSMISSION CODES - AEROSTAR 



REAR AXLE COOES 


Code 

Description 

Capacity (Lbs.) 

Ratio 

24,34 

Rear Axle with Conventional Differential 

2950 

3.73:1 

B4 

Rear Axle with Limited-Slip Differential 

2950 

3.73:1 

B2 

Rear Axle with Limited-Slip Differential 

2950 

4.10:1 

A3 

Rear Axle with Limited-Slip Differential 

2790 

3.45:1 

CY2903-2D 




























00-01-15 


Identification Codes 


00 - 01-15 


VEHICLE DATA (Continued) 


f 


TRANSMISSION COOES 


DATE: 

FRONT GAWR: 


AXLE CODES AND 
TRANSMISSION CODES - 
RANGER AND BRONCO II 

MR). BY FORD MOTOR CO. IN USA 
QVWR: 


WITH 

TIRES 

RIMS 


AT 


PSI COLD 


REAR GAWR: 


WITH 

TIRES 

RIMS 


AT 


PSI COLO 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 
STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE. 
VEHICLE IDENTIFICATION NO. 


TYPE-TRUCK 
9M 1C 

EXTERIOR PAINT COLORS 


WB 

108 


TYPE GWV 
R11L 


BODY 

WD 


TRANS AXLE 

EG (E 


TAPE 

B 


OSO 

SPRING 

AD 


Code 

Description 

M/D 

Manual — 5 Speed Overdrive 

T 

4 Speed Automatic Overdrive (A4LD) 


■s 


REAR AXLE COOES 


| Code 

Conventional/Umlted Slip 

# Capacity 

Ratio 

RANGER (4x2) (4x4) 

84 

Conventional 

2700 

3.45 

86 

Conventional 

2700 

3.73 

87 

Conventional 

2700 

4.10 | 

F6 

Limited Slip 

2700 

3.73 j 

F7 

Limited Slip 

2700 

4.10 

BRONCO II 

42 

Conventional 

2640 

3.45 

44 

Conventional 

2640 

3.73 

D4 

Limited Slip 

2640 

3.73 

D7 

Limited Slip 

2500 

4.10 


CY2455-2J 

















































00 - 01-16 


Identification Codes 


00 - 01-16 


VEHICLE DATA (Continued) 


SAFETY COMPLIANCE CERTIFICATION LABEL VEHICLE 
DATA CODES 


BODY TAPE CODES - AEROSTAR 



CY2904-2D 






00-01-17 


Identification Codes 


00-01-17 


VEHICLE DATA (Continued) 


SAFETY STANDARD CERTIFICATION LABEL VEHICLE DATA CODES 
BODY TAPE CODES - RANGER_ 


j MFD. BY FORD MOTOR CO. IN USA 

DATE: QVWR: 

FRONT GAWD: 

WITH 

TIRES 

RIMS 

REARGAWR: 

WITH 

TIRES 

RIMS 

AT PSI COLD 

AT PSI COLD 

THIS VEHICLE CONFORMS Tp ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 
STANDARDS M EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 

VEMCIE DENTVICATION NO. 

TYPE-TRUCK 


m 93 

[ 

EXTERIOR PAINT COLORS 

| DSO 

WB TYPE-GVW BODY 

106 B11L RB 

TRANS AXLE TAPE SPRING 

T 84 [F] AD 


f - 

DELUXE TUTONE TAPE STRIPE 


Code 

Color 

1 

Med. Charcoal/Red Orange 

2 

Med. Blue/Med. Blue 

3 

Med. Sandahwod/LL Sandalwood 


~1 - 

SIX RANGER TAPE 


Code 

Color 

A 

Med. Silver Metallic 

B 

Light Sandalwood 

C 

Silver Metallic 

D 

Med . Red 

E 

Desert Tan 


CY2727-2F 
























00-01-18 


Identification Codes 


00-01-18 


VEHICLE DATA (Continued) 


SAFETY STANDARD CERTIFICATION LABEL VEHICLE DATA CODES 
BODY TAPE CODES - BRONCO II 


MFD. BY FORD MOTOR CO. M U.S.A. 

DATE: 

GVWR: 

FRONT GAWfl: 

REARGAWR: 

WITH 

WITH 

TIRES 

TIRES 

RIMS 

RIMS 

AT PSI COLD 

AT PSI COLD 

THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 

STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE. 

VEHICLE IDENTIFICATION NO. 


TYPE-TRUCK 


SM" 1C 

j 

EXTERIOR PAINT COLORS 

1 D *> 

WB 1 TYPE-GVW 1 BODY 1 

TRANS 1 AXLE 1 TAPE 1 SPRING 

94 R11L WD 

X 

“5 

B 

CM 

1 - 


r ~— 

TUTONE TAPESTRIPE - DELUXE 


Code 

Color 

1 

Med. Sandalwood/Lt. Sandalwood 

2 

Med. Blue/Med. Blue 

3 

Med. Charcoal/Red Orange 


XLT TAPE STRIPE 


Code 

Color 

A 

Silver Bright Bittersweet 

B 

Light Blue/Bright Blue 

C 

Light Desert Tan/Copper 


EDDIE BAUER TAPE/PAINT STRIPE 


Code 

Color | 

5 5 

Tape 

Paint 

(5) Lt. Desert Tan/Med. Desert Tan 

(5) Light Desert Tan 


SPORT TAPE STRIPE 


Code 

Color 

4 

Med. Sandalwood 

6 

Medium Dart Regatta Blue 


FAMILY TAPE STRIPE 


Code 

Color 

7 

Med. Sandalwood 

8 

Lt Silver Met. 


CY272S-2F 







VEHICLE DATA (Continued) 


SAFETY COMPLIANCE CERTIFICATION LABEL 
VEHICLE DATA COOES 

SUSPENSION - SPRING IDENTIFICATION CODE 


DATE: 

FRONT GAWR: 


MFD. BY FORD MOTOR CO. M U.SA 
GVWR: I REAR GAWR: 


P» COLO 


pa COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEOERAL MOTOR VEHICLE SAFETY 
STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 
VEHICLE DENmCATtON NO. 

TYPE-TRUCK __ 


EXTERIOR PAINT COLORS 
WB I TYPE GVW f 
119 A14J 


TRANS I AXLE I TAPE I SPRING 

T B2 3 LB 


Front Spring Code. 
Rear Spring Code- 


FRONT SPRING CODE 



Part Number 


E59A-5310-JB 


E59A-5310-KB 


E59A-5310-LB 


REAR SPRING CODE 


Code 



Part Number 


E89A-5534-AA 


E89A-5534-BA 


E89A-5534-CA 


E89A-5534-AA 


















00-01-20 


Identification Codes 


00-01-20 


VEHICLE DATA (Continued) 


SAFETY STANDARD CERTIFICATION LABEL VEHICLE DATA CODES 
SUSPENSION - SPRING IDENTIFICATION CODES - RANGER 


MFD. BY FORD MOTOR CO. IN USA. 

DATE: GVWR: 


FRONT GAWR: 

REAR GAWR: 

WITH 

WITH 

TIRES 

TIRES 

RIMS 

RIMS 

AT PSICOLD 

AT PSICOLD 

THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 

STANOAROS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE. 

VEHICLE IDENTIFICATION NO. 


TYPE-TRUCK 


9M 93 

| 

EXTERIOR PAINT COLORS 

! DSO 

WB TYPE-GVW BODY 

TRANS AXLE TAPE SPRING 

108 R11L WD 

T 64 B 1 AG 1 


FRONT SPRING CODE 


Code 

Part Number 

1 

E2TA-5310-NA 

2 

E2TA-5310-RA 

3 

E2TA-5310-SA 

4 

E2TA-5310-TA 

7 

E77A-5310-PA 

A 

E67A-5310-AA 

0 

E67A-5310-DA 

E 

E67A-5310-EA 

F 

E67A-5310-FA 

J 

E37A-5310-JA 

K 

E37A-5310-KA 

L 

E37A-5310-LA 

M 

E37A-5310-MA 

N 

E37A-5310-NA 

P 

E57A-5310-PA 

R 

E77A-5310-RA 

S 

E77A-5310-SA 

U 

E2TA-5310-UA 

V 

E2TA-5310-VA 

H 

E77A-5310-SA W/SHIM 

G 

E67A-5310-FA W/SHIM 

B 

E67A-5310-AA W/SHIM 



_1_ 

A G 

Front Spring Code- 1 t 

Rear Spring Code -1 



f 


REAR SPRING CODE 


Code 

Part Number 

E 

E97A-5560-EA 

F 

E97A-5560-FA 

G 

E97A-5560-GA 


CY2729-2F 





















00-01-21 


Identification Codes 


00*01-21 


VEHICLE DATA (Continued) 


SAFETY STANDARD CERTIFICATION LABEL VEHICLE DATA COOES 
SUSPENSION-SPRING IDENTIFICATION CODES-BRONCO II 


MFD. BY FORD MOTOR CO. M U&A. 

DATE: GVWR: 


FRONT GAWR: 

REAR GAWR: 

WITH 

WITH 

TIRES 

TIRES 

RMS 

Baas 

AT PSI COLD 

AT PSI COLD 

THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 

STANDARDS M EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 

VEHICLE DENYFICATION NO. 


TYPE-TRUCK 

r~——— 

Mil 1C 

. 1 

EXTERIOR PAINT COLORS 

1 OSO 

WB 1 TYPE-GVW 1 BOOY 1 

TRANS 1 AXLE 1 TAPE 1 SPRING 

94 R11L TH 

t 42 i ren 




Front Spring Code- 
Rear Spring Code- 


2 J 

U 


BRONCO II 

I 


FRONT SPRING CODE 


Cod* 

rWxl NUnMlOf 

2 

E21A-S310-RA 

3 

EZIA-5310-SA 

4 


P 

E57A-5310-RA 

L 

E37A-5310-LA 

M 



REAR SPRING CODE 


Code 

nn numotr 

J 

E97A-5560-JA ! 


CY2730-2F 













00-01-22 


Identification Codes 


00-01-22 


VEHICLE DATA (Continued) 


DISTRICT SALES OFFICE (DSO) CODE 
AND WHEELBASE (WB) CODES 
- AEROSTAR, RANGER AND BRONCO II 



Code 

District 

52 

Dallas 

53 

Kansas City 

54 

Omaha 

55 

St. Louis 

57 

Houston 

58 

Twin Cities 

71 

Los Angeles 

72 

San Jose 

74 

Seattle 

75 

Phoenix 

76 

Denver 

63 

Government 

84 

Home Office Reserve 

85 

American Red Cross 

86 

Recreation Vehicles 

87 

Body Company 

89 

Transportation Services 

90’s 

Export 

00 

Special 


Code 

District 

11 

Boston 

12 

Buffalo 

13 

New York 

14 

Pittsburgh 

16 

Philadelphia 

17 

Washington 

21 

Atlanta 

22 

Charlotte 

23 

Memphis 

24 

Jacksonville 

26 

New Orleans 

28 

Louisville 

41 

Chicago 

42 

Cleveland 

43 

Milwaukee 

46 

Indianapolis 

47 

Cincinnati 

48 

Detroit 


Ford of Canada 

Mercury Regions 

Ford Regions 

A1 Central 

B1 

Central 

A2 Eastern 

B2 

Eastern 

A3 Atlantic 

B3 

Atlantic 

A4 Midwestern 

B4 

Midwestern 

A6 Western 

B6 

Western 

A7 Pacific 

B7 

Pacific 

A8 Great Lakes 

B8 

Great Lakes 

11 Export 

11 

Export 


CY2456-2J 











00-05A-1 


Noise, Vibration and Harshness Diagnosis 


00-05A-1 


SECTION 00-05A Noise, Vibration and Harshness 

Diagnosis 


SUBJECT PAGE 

ADJUSTMENTS AND SERVICE 

Brake Drum Balancing . 00-05A-17 

Driveshaft Balancing and Driveline Angle 

Check .00-05A-18 

DESCRIPTION 

Harshness .00-05A-2 

Noise.00-05A-1 

Noise Acceptability.00-05A-1 

Vibration.00-05A-1 

DIAGNOSIS AND TESTING 

Analysis of Gear Noise.00-05A-15 

Bearing Noise .00-05A-16 

Clunk. 00-05A-16 

Diagnosis. 00-Q5A-4 


SUBJECT PAGE 

DIAGNOSIS AND TESTING (Cont’d.) 

Diagnosis Guides . 00-05A-5 

Drive Axle Noise.00-05A-14 

Engine Accessory Vibration .00-05A-13 

Knock...00-05A-15 

Match Mounting Tires.00-05A-12 
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VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 


Noise 

Noise, defined as any unpleasant sound, may be 
described in a variety of ways such as tapping, 
whistling, buzzing, humming, clunking, or booming. 
You can associate these various descriptions of 
noise with a probable cause. Based on experience, 
these descriptions will assist in isolating the problem 
and correcting it. Generally recognizable problem 
areas are engine, driveline, wind and road surface 
noises. Other less obvious areas that should be 
considered as noise problem sources are any of the 
problems that cause the vibrations described in the 
following Section. 


Noise Acceptability 

A gear driven unit, especially a drive axle, will 
produce a certain amount of noise. Some noise is 
acceptable and may be audible at certain speeds or 
under various driving conditions: for example, tire 
noise on a newly paved blacktop road. Such noise is 
in no way detrimental to the operation of the vehicle 
and must be considered normal. Similarly, camshaft 
belt whine, most often associated with new belts 
used on the smaller engines, will usually go away 
after belt break-in. Also, Traction-Lok axles may 
produce a slight chatter on slow turns after 
extended highway driving, which means nothing 
more than the limited-slip function is working the 
way it's supposed to. 


Vibration 

Vibration, technically, is a high-frequency 
trembling, shaking or grounding condition, felt or 
heard, that is constant or variable in level and occurs 
during a portion of the total operating speed range. 
The types of vibrations that can be felt in the vehicle 
can be divided into three groups: 

1. Vibrations of various unbalanced rotating parts 
of the vehicle. 

2. Resonance vibrations of the body structures 
caused by rotation of these unbalanced parts. 

3. Tip-in moans or resonance vibrations from 
stressed engine or exhaust system mounts or 
driveline flexing modes. 

These vehicle vibrations can also be subdivided 
into those that occur at low speeds and those that 
are most noticeable at higher speeds. Since the 
dividing line between low and higher speed 
vibrations is not clear, there will be vibrations that 
overlap the two ranges. 

Typical Low Speed Vibrations (Less Than 72 
km/h or 45 mph) 

• Exhaust vibration. 

• Engine harshness. 

• Improper driveline angles. 

• Power steering pump disturbances. 

• Air conditioner compressor or drive belt 
vibrations. 



































DESCRIPTION (Continued) 


• Take-off shudder. 

• Brake roughness or harshness. 

• Driveline roughness. 

• Clutch torsion vibration. 

Typical High-Speed Vibrations (Above 72 km/h 
or 45 mph) 

• Excessive tire-wheel and drum assembly 
imbalance. 

• Excessive tire and wheel run-out. 

• Tire roughness due to high non-uniformity 
(force variation). 

• Axle and yoke runout or imbalance. 

• Driveshaft imbalance noise. 

• Rear axle pinion gear pitch line runout. 

• Galled, dirty, rusty, worn or improperly 
lubricated driveline slip yoke splines or U-joint 
bearings. 

• Worn suspension components. 


Harshness 

Harshness is the term commonly used to describe 
the ride quality of the vehicle. Hard ride or harshness 
is usually caused by the tires or suspension system, 
namely: 

• Over-inflated, wrong size or wrong type tire 
installed on the vehicle. 

• Suspension not sufficiently lubricated. 

• Worn suspension components. 

• Suspension components installed with preload 
on pivot points, bearings and bushings. 

• Units equipped with tires not specified by the 
manufacturer. (Different brand tires often give 
different ride qualities to the vehicle.) 

• Bent or bound-up shock absorbers. 

• Heavy-duty components installed on vehicle. 

• Improper installation of cab mounts 
(grounding). 

Other vehicle ride motions may be summarized as 
follows: 

• Vehicle Bounce —The vertical motion of a 
vehicle on its suspension system, front and rear 
in phase. A low frequency "float,” an 
intermediate frequency "kick." 

• Vehicle Pitch —The out-of-phase vertical 
motion of the front and rear of the vehicle. A flat 
ride would be considered the opposite of a pitch 
ride. 

• Vehicle Roll— The side-to-side rotation of the 
vehicle body about the front and rear axles. 


DIAGNOSIS AND TESTING 


Road Test Diagnostic Guidelines 

Some hints on performing a road test for the 
diagnosis of NVH complaints. 

A very useful first step in the road test is a neutral 
engine run up (NERU) test. It identifies engine 
related vibrations and helps in sorting out vibrations 
that are found in the road test. 

If the vehicle is equipped with a tachometer, it can 
be used. Otherwise, a tach should be connected. A 
tach is absolutely necessary in both the NERU test 
and the road test. 

Locate the vehicle away from other vehicles and 
walls which may reflect sound differently than a road 
reflects sound. Put the vehicle in neutral (an 
automatic transmission may be tested in Park) and 
do not set the parking brake or press on the service 
brake since these are not engaged in a road test. 
Pressing on the service brake puts forces into the 
brake and clutch pedal support and into the firewall 
that are not present in driving. A similar situation 
arises with the parking brake. 

Run the engine up from idle to approximately 
4000 rpm and note any moans, vibrations, noises, 
etc and the rpm at which they occur. Sometimes it is 
possible to "tune in" on these by running up and 
down in rpm and to determine a precise rpm at 
which they occur, in other cases they will fall over a 
broad range of rpm. This establishes a baseline 
against which driving vibrations can be measured. 

If you suspect that the exhaust system is vibrating, 
attach a ring of keys or something similar to the 
tailpipe and listen for the rattling of the keys as the 
engine is run up and down. Sometimes it is very 
clear with just this simple test that the exhaust 
system is responsible. 

When conducting the road test refer to the results 
of the NERU test to sort out vibrations and noises 
caused by the engine from those caused by the 
transmission, driveshaft or axle. If a vibration or 
noise occurs at a particular speed, try operating in 
another gear at the same speed. This changes the 
engine rpm and helps to sort out engine induced 
vibrations and noises. If it occurs at a particular rpm, 
use different gears to test at the same rpm at 
different speeds. 

If the vehicle has an automatic transmission, a 
drive engine run up test (DERU) can be conducted. 
In this case both the parking brake and service 
brake should be set and care should be taken to 
perform the test with enough space ahead of the 
vehicle to eliminate the possibility of an accident 
should the vehicle unintentionally lurch forward. Put 
the transmission in Drive and run the engine up and 
down between idle and approximately 2000 rpm and 
note the nature of any vibrations and noises and the 
rpm. This test is particularly good for exciting the 
exhaust system and hanging keys on the tailpipe to 
serve as a "telltale" is useful. 

The NERU test takes only a minute or two and 
represents time well spent in testing. 
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DIAGNOSIS AND TESTING (Continued) 


The road is an important factor in the road test 
and a smooth asphalt road that allows driving over a 
range of speeds is best. The brushed concrete road 
surface found on many expressways and the coarse 
aggregate sometimes found in asphaltic concrete 
can mask many vehicle noises and make diagnosis 
difficult. 

If the customer complains of a noise or vibration 
on a particular road and only on a particular road, 
the source of the problem may the road surface. If 
possible, try to test on the same type of surface. This 
is the only case where a smooth asphalt road may 
not be the best. 

Check and set tire pressure. Unlock the front hubs 
and back up approximately 20 feet to ensure hub 
disengagement if the vehicle is a 4x4. Remove the 
cross bows of the roof rack if the vehicle has this 
option. (The Bronco II roof rack produces a whining 
noise that interferes with NVH diagnoses.) A 
tachometer should be used as noted above. Note 
the fuel level. Some vehicles change in their 
response to various excitations when the fuel level 
changes. If the customer mentions that the problem 
does not occur all the time, this might be a factor. 

Try to duplicate the conditions described by the 
customer, particularly the speed and throttle 
operation. It is not uncommon to find problems 
which the customer didn't notice so it is important to 
identify the problem causing the complaint. 

When diagnosing driveline NVH complaints, the 
following procedure is useful. 

Find the speed where the problem is most severe. 
Then accelerate gently through this speed to a few 
mph above it and then coast back down a few mph 
below it and note if the problem changes character 
when driving through or coasting down. Repeat this 
if necessary to get a feeling for the behavior. Then 
drive about five mph above the speed, put the 
transmission in neutral and coast down. Note any 
change in behavior. Try "floating" the driveline by 
backing off ever so slightly on the throttle at the 
problem speed. The idea is to unload the axle gears 
and the universal joints as much as possible. This is 
a difficult test to master and sometimes it helps to 
test on a slight downgrade so that gravity is 
counteracting the aerodynamic drag. The throttle 
should be operated in much the same way it is 
operated when shifting out of gear without using the 
clutch. In that case, the throttle is used to unload the 
transmission gears; here it is used to unload the 
driveline in general. 

If the problem does not change in all these modes 
of operation, the cause may well be driveline 
imbalance since the imbalance is not changed by 
the mode. 


If there is a distinct change in the character or 
intensity between the drive and coast modes of 
operation the problem is most likely not imbalance 
but is most likely due to the axle or the universal 
joints since they are sensitive to the load on the 
driveline. (The axle pinion gear teeth are machined 
on two separate machines. One machine does the 
drive side of the teeth, another does the coast side. 
Hence there can be a great difference in 
performance between driving and coasting in gear.) 
If the noise and/or vibration goes away when the 
driveline is "floated" or when coasting through the 
speed in neutral, the diagnosis is strengthened. 
Imbalance does not go away in a neutral coast but 
axle and joint problems may. 

One way to "calibrate" yourself to the symptoms 
of imbalance is to take a similar vehicle which does 
not have the symptoms and to intentionally 
imbalance the driveline by putting a hose clamp on 
the driveshaft. This gives you a feel for imbalance. 
Unfortunately, there is no easy way to simulate other 
sources of problems. 

After a road test, but only after a road test, it is 
sometimes useful to do a similar test on a hoist. (Use 
an axle hoist not a frame hoist. An axle hoist will not 
change the driveline angles. If only a frame hoist is 
available, short axle stands should be used.) 
Elevate the rear wheels slightly, check to make sure 
that both are turning, and run the engine up with the 
vehicle in gear. Explore the speed range of interest 
using the drive/cruise/coast/float tests as 
previously described above. A coast down in neutral 
should also be conducted. If the vehicle is free of 
vibration when operating at a steady indicated 
speed and behaves very differently in drive and 
coast, an axle problem is likely. 

Note, however, that a test on the hoist may 
produce different vibrations and noises than a road 
test because of the effect of the hoist on the rear 
axle. It is not unusual to find vibrations on the hoist 
that were not found in the road test and many times 
these may be ignored. If the problem that was found 
on the road can be duplicated on the hoist, a great 
deal of time can be saved by doing experiments on 
the hoist. 

Noise, vibration, and harshness (N.V.H.) usually 
occurs in four areas: tires, engine accessories, 
suspension and driveline. 

It is important, therefore, that an N.V.H. problem 
be isolated into its specific area as soon as possible. 
The easiest and quickest way to do this, is to 
perform a thorough road test if a visual inspection 
does not readily pinpoint the problem. NOTE: Some 
problems may be apparent only on smooth asphalt 
roads. Be sure to get type of road surface customer 
is experiencing problem. After performing the Road 
Test Check, isolate the probable cause of the 
condition using the Road Test Diagnosis Chart. Use 
the appropriate diagnostic procedure chart and/or 
guide to determine the area of investigation. 








DIAGNOSIS AND TESTING (Continued) 


N.V.H. Tests and Operations 

A gradual appearance of the problem indicates a 
deterioration of a component, such as tires, U-joints, 
an accessory drive belt, or a wheel bearing. 

A sudden appearance of the problem could 
indicate a lost wheel balance weight or lost 
driveshaft balance weight. 

NOTE: Information gained from the problem 
description should never be used in place of facts 


gained from diagnosis, nor should it be used in an 
attempted short cut fix. In the long run, time will be 
saved by adhering to the diagnostic procedures 
shown in this Section. 

Refer to the Diagnosis Guide and General 
Diagnostic Procedure to isolate the condition. Refer 
to the Road Test Check and Rear Axle Diagnosis 
Chart to identify the specific area to investigate. 


Diagnosis 

Use the following four charts to identify the Noise, 
Vibration or Harshness condition. When the 
condition is isolated, refer to the appropriate portion 
of Testing in this Section. 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides 


DIAGNOSIS GUIDE 

Non-Axle Noises 

e Grille Whistle 
e Trim Moulding 
e Roof Top Luggage Rack 

e Exhaust 
e Tires 

e After Market Add On’s. 

Running Boards, Grounding Body to Frame, 
Antennas, Visors, Bug Deflectors, etc. 


Noise Conditions 

• Gear Howl and Whine 

• • 

— Inspect Gear Set 

— Check Ring Gear Run-out 

— Check Gear Set Backlash 

— Check Bearing Preload 

e Chuckle Noise* 


— Differential Gear Clearance 

— Mutilated Gear Teeth 

e Knock Noise 


— Gear Tooth Mutilation 

— Ring Gear Bolts 

— Axle Shaft End Play 

e Clunk Noise 


— Total Axle Backlash 

— Worn Driveshaft Slip Yoke Splines 

— Worn Driveshaft U-Joints 

— Axle Shaft Spline Fit 

— Loose or Broken Engine Mounts 

— Inoperative Throttle Damper 

• Bearing Noise 


— Pinion Bearing 

— Traction-Lok Operation 

— Wheel Bearing 

— Differential Thrust Washer 

— Click on Engagement 

Vibration Conditions 

• Tires 

• Axle Shaft 

• Driveline Angle 

• Drive Pinion Stem and Flange 

• Universal Joint 

• Wheel Nuts 

• Driveshaft Balance 

• Axle Flange Runout 

• Transfer Case Flange Runout 

Leakage Conditions 

• Drive Pinon Seal 

• Casting Porosity (Holes in Casting) 

• Drive Pinion Nut 

• Weld Leaks 

• Axle Cover Gasket 

• Axle Shaft Seals 

• Axle Vent and/or Hose 

Inoperative Conditions 

• Broken Axle Shaft 

• Wheel Bearing 

• Broken Pinion Stem 

• Axle Lock-Up 

• Broken Welds 

• Broken End Yoke 

• Broken U-Joint 

• Broken Gear Teeth 


* Refer to Drive Axle Noise in this Section. CF4556-2B 
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DIAGNOSIS AND TESTING (Continued) 

GENERAL NOISE DIAGNOSTIC PROCEDURE 


CONDfTION 

POSSIBLE SOURCE 

• Noise is the same on drive or coast. 

• Road noise • Pinion Bearings 

• Tire noise • Rear wheel bearings 

• Front wheel bearing noise 

• Noise changes with type of road surface. 

• Road noise • Tire noise 

• Noise tone lowers as vehicle speed is 
lowered. 

• Tire noise 

• Driveline noise 

• Similar noise is produced with vehicle 
standing and driving. 

• Engine noise • Transmission noise 

• Noise most pronounced on turns. 

• Differential side gears and pinion 
gears 

• Drive noise, coast noise, or float noise. 

• Wheel bearings • Axle shaft surface finish at 

• Ring and pinion gear bearing bore 

• Clunk on acceleration or deceleration. 

• Inoperative throttle damper • Loose engine mounts 

• Excessive differential gear backlash • Worn driveshaft U-joints 

• Excessive ring and pinion gear • Worn driveshaft slip yoke splines 

backlash • Loose suspension components 

• Transmission backlash • Sticking slip yoke 


CF3393-2E 



















DIAGNOSIS AND TESTING (Continued) 


REAR AXLE DIAGNOSIS CHART 


CONDITION 

POSSIBLE SOURCE 

RESOLUTION 

• Excessive vibration and boom. 

• Ring gear and pinion. 

• Refer to the respective Axle 

Section in Group 0.500 for 
detection of High Pitch Line 

Runout. 

• Excessive rear axle noise. 

• Differential carrier 

• Road test vehicle to assure 
problem is rear axle noise rather 
than other system noise. Refer to 
General Diagnostic Procedure. 
Service and replace parts as 
required. 

• Loud “clunk” in the driveshaft when 

• Driveshaft 

• Raise vehicle, rotate driveshaft by 

shifting from reverse to forward. 


hand to isolate problem as 
driveshaft or rear axle problem. 
Service or replace as required. 


• Rear axle shaft or carrier 

• Inspect and service as necessary. 

• Limited-slip or Traction-Lok axle 

• Differential 

• Perform Traction-Lok Differential 

does not work in snow, mud or on 


Operation Check. (Refer to Section 

ice. 


0.500, Driveline.) Service as 
required. 

• On turns, the rear axle has a 

• Lubricant 

• Road test vehicle. Drive vehicle in 

chattering noise (Limited-slip or 


tight circles, five clockwise and five 

Traction-Lok axles only). Slight 


counterclockwise. If chatter is still 

chatter noise on slow turns after 


evident, flush, replace lubricant 

extended highway driving is 


with the required limited-slip 

considered acceptable and has no 
detrimental effect on the locking 
axle functions. 


lubricant. 


• Differential 

• Remove differential, service as 
required. 
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DIAGNOSIS AND TESTING (Continued) 


ROAD TEST DIAGNOSIS 


Condition 

Possible Source 

Refer to (Procedure) 

Visible shake in floor pan, seats, 
steering column and/or front end 
sheet metal at highway speed, 72 
km/h (45 mph) and up. 

Wheel/tire/axle/brake imbalance or 
run-out. 

High-Speed Shake. 

Vibration felt or heard at highway 
speed, 72 km/h (45 mph) and up. 
Evident at steady speed, or under 
light acceleration or deceleration. 

Driveline or drive axle imbalance or 
run-out. 

Engine mounts grounded. 

Exhaust system bound-up. 

High Axle Pitch Line Runout. 

Driveline Vibration. 

Tip-In Moan, Step #3. 

Tip-In Moan, Step #4. 

Refer to the respective Axle Section 
in Group 05.00 for detection of High 
Pitch Line Runout. 

Shudder or rumble on heavy 
acceleration or deceleration, 

0-72 km/h (45 mph). 

Incorrect driveline angle(s). 

Driveline Angles Check. 

Moaning noise, and possible belt 
vibrations, on light acceleration or 
deceleration between 40 and 104 
km/h (25-65 mph). 

Engine or exhaust mounts bound up, 
powertrain components grounding, or 
undamped powertrain resonance. 

Tip-In Moan. 

Engine-rpm-related vibration or noise 
that disappears in Neutral-Coast 
drive mode, and appears in standstill 
engine run-up at specific rpm. 

Engine accessory drive or mount not 
properly adjusted or tightened, not 
running true, or accessory 
malfunction. 

Engine Accessory Vibration. 

Various hums, howls, whines or 
knocking noises that vary in intensity 
and pitch with road speed, and may 
or may not respond to drive mode 
changes. 

Drive axle gear or bearing wear, 
damage or improper adjustment. 

Drive Axle Noise. 

Low frequency booming noise or 
pressure felt in ear drums, which 
occurs at or just above idle. 

Engine or exhaust mounts bound-up. 

idle Boom. 


CF6574-2A 
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DIAGNOSIS AND TESTING (Continued) 


d. Replace high runout wheels or tires when 
required—Go to dynamic balance check. 

4. Dynamic Balance: 

Mark a stud bolt and the corresponding position on 
the rim to ensure that the assembly can be replaced 
on the vehicle in its original position. Do not remove 
existing balance weights. If rebalance only requires 
1 /2 oz. or less on either flange, the problem is not 
imbalance; proceed to ride test. 


Testing 

Vehicle Vibration Analysis Procedure 

1. Problem Definition: 

a. Ask customer to explain the problem. 

b. Neutral Engine Run-up. Run engine up to 
problem RPM so any engine or accessory 
problem can be eliminated. 

c. Ride in vehicle and experience the vibration 
described by owner (with owner if possible). 
Note speed and suspect wheel position. 

2. Initial Checks: 

a. Tire Matching—Tire size and type match. 

b. Inflation Pressure—Correct inflation 
pressure. 

c. Appearance—Check for wear and 
condition of tires and wheels. 

d. Rim Centering—Check that tire beads are 
properly seated. 

3. Tire Runout Check on Vehicle: 

a. Runout okay—Go to dynamic balance 
check. 

b. Excessive runout—Refer to match 
mounting procedure. 

c. High runout still present—Refer to wheel 
stud runout procedure. 


If problem is balance, rebalance and continue to ride 
test. 

Never add more than 3 oz. of weight per flange on a 
tire. If more weight is required: 

a. Spin the assembly on the balancer in static 
mode. 

b. Mark the location and amount of weight 
required on the sidewall. Do not balance 
assembly. 

c. Remove assembly from the balancer, 
deflate and rotate tire halfway around (180 
degrees) as in matching for runout. 

d. Reinflate, replace on balancer and respin a 
second time in static mode. 

e. Mark location and amount of weight 
required on sidewall. 

f. If your two marks are within 4 inches of 
each other, it is the tire that is the major 
contributor to imbalance. (The marks 
followed the tire when it was rotated.) 
Replace tire. 

g. If your two marks are within 4 inches of 
being opposite each other on the tire, then 
the wheel is out of balance. Replace wheel. 

h. If the two marks are neither opposite nor 
together, then the assembly can be match 
mounted for static balance. Refer to match 
mounting procedure. 

5. Ride Test: 

a. Problem eliminated—Stop. 

b. Vibration is still present check: 

Brake drum imbalance 
Engine or transmission mounts 
Excessive drive shaft runout or imbalance 
Improper pinion angle 

Faulty universal joints 

Worn or damaged wheel bearings 

Brake rotor imbalance 



CY2013-2E 
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DIAGNOSIS AND TESTING (Continued) 


High-Speed Shake 

This is a low-frequency, high-amplitude, visible 
vibration felt in floor pan, seats and steering column 
at speeds above 72 km/h (45 mph), and may be 
visible in front end sheet metal. The cause is usually 
found in the wheel/tire/rotor/drum/area, arising 
from imbalance, runout, bearing play, tire 
irregularities, etc. Visible sheet metal shake, though 
usually just another symptom of wheel-and-tire 
problems, may be indicative of improper tightening 
or adjustment of sheet metal mounting hardware. 
This condition, in conjunction with aerodynamic 
buffeting forces in some vehicles, especially trucks, 
can be a primary source of shake. If such shake is 
observed, inspection and tightening of sheet metal 
mountings may correct the problem. 

1. Inspect tires for extreme wear or damage, or 
irregularities such as cupping or flat spots. If 
found, check the suspension components for 
misalignment, abnormal wear, or damage that 
may have contributed to the tire problems. 
Correct any suspension problems, and replace 
the damaged tires. 


CUPPED OR 

DISHED 

TREADS 
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2. Spin the front wheels by hand to check for 
wheel bearing roughness. Also check for end 
play. If bearings are loose or rough, adjust or 
replace and lubricate as necessary. On 
Ranger/Bronco II 4x4 models equipped with 
locking front hubs, unlocking the hubs will free 
wheels for bearing checks. 

NOTE: Back up vehicle for approximately 20 feet to 
ensure disengagement (if the vehicle is not backed 
up, the hubs don't disengage). 

3. Spin the nondriving wheels at low speed with a 
wheel balance spinner, observing for visible 
wheel/tire run-out. If run-out is evident, proceed 
to wheel/tire run-out checks, Steps 8 and 9. If 
run-out is not evident, balance the non-driving 
wheels and proceed to Step 4. Front wheels on 
Ranger/Bronco II 4x4's, if equipped with 
locking hubs, can be spun with hubs unlocked, 
or engine-driven with front drive engaged, for 
run-out checks. 



4. With drive train engaged, carefully accelerate 
the drive wheels until shake is felt. Without road 
load, the shake may be aggravated, and 
become extreme at lower speeds than 
observed in the road test. Accelerate up to the 
road test speed if necessary to bring out the 
shake. (For Ranger/Bronco II 4x4’s, run the 
test with front drive both engaged and 
disengaged, and note any difference). If shake 
appears, proceed to Step 5. if little or no shake 
is evident and a front-wheel condition has been 
found and corrected, repeat the road test to see 
if the problem still exists. If it does, check 
wheel-tire run-out (Steps 8 and 9). 

5. If shake is evident on the hoist run-up, mark the 
positions of the drive wheels relative to the axle 
lugs, remove the wheels, secure the brake 
drums, if so equipped, by installing all lug nuts, 
reversed, and repeat the run-up to road speed. 
If shake is eliminated, the problem is probably 
wheel imbalance or run-out. Before proceeding 
to run-out checks, verify that rear axle shaft run¬ 
out is within limits (Step 7). 

6. If vibration is evident with the rear wheels off, 
remove the brake drums and repeat the road- 
speed run-up. If the shake is gone, brake drum 
imbalance or run-out is indicated, but brake run¬ 
out may be caused by axle run-out, which 
should be checked (Step 7). Check brake drum 
balance on a bubble-type static balancer, and 
replace or machine out-of-balance drums. If 
loss of balance weight is evident, and 
rebalancing is warranted, refer to Brake Drum 
Balancing in this Section. If shake persists in 
the drums-off test, refer to Driveline Vibration in 
this Section under Testing. 

7. Remove brake drums, if not already removed, 
to expose the axle shaft flange. Indicate the 
flange face lateral run-out, the drum/rotor pilot 
radial run-out, and the wheel bolt circle radial 
run-out using Rotunda Radial Run-Out Gauge 
007-00014 or equivalent. (Read each wheel 
bolt in turn with a broad-foot indicator as close 
to the axle flange as possible, being careful not 
to jar the indicator out of position from one 
reading to the next. Note the highest and lowest 
readings.) Compare total indicator readings 
(T.I.R.’s) with the chart below. 



Flange Face 
Lateral 

Drum/Rotor 
Pilot Radial 

Lug Bolt 
Circle Radial 

Run-out 

Limits 

0.15mm 
(0.010 inch) 

0.18mm 
(0.006 inch) 

0.14mm 
(0.010 inch) 


CF3550-1B 
















DIAGNOSIS AND TESTING (Continued) 



If any run-out value exceeds specification limit, 
replace the axle shaft or hub. Check for radial play in 
rear axle bearings, or evidence of roller damage to 
bearing inner race surfaces on the axle shafts. 
Replace axle shaft if bearing journal is damaged. 
Replace bearings if loose or rough. 


8. Reinstall driving wheels and tires in original 
positions. Check all wheel and tire assemblies 
for total radial and lateral tire run-out, using 
Rotunda Radial Runout Gauge 007-00014, or 
equivalent, as illustrated. If either is over 1.0mm 
(0.040 inch), check the wheel rim run-out, radial 
and lateral. If either exceeds 1.14mm (0.045 
inch), replace the wheel and recheck run-out. If 
the rim is within limits, locate and mark the low 
point of rim radial run-out. 


CHECK WHEEL RADIAL 
RUNOUT HERE 



CHECK TOTAL RADIAL 
RUNOUT IIERF 
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9. If rim run-outs are within limits and total lateral 
(tire) run-out is over 1.0mm (0.040 inch), 
replace the tire. If total tire radial run-out is 
more than 1.0mm (0.040 inch), mark the 
highest point of the tread, dismount, re-index 
and re-mount the tire with the high point aligned 
with the low point of the wheel. Recheck radial 
tread run-out, and if still more than 1.0mm 
(0.040 inch), replace the tire and recheck run¬ 
outs, re-indexing as necessary to bring radial 
run-out within limits, refer to Match Mounting 
Tires under Testing in this Section. 

NOTE: When remounting tires, to assure accurate 
centering, use plenty of rubber lubricant on rim and 
tire bead, overinflate to seat the bead (as 
recommended by tire manufacturer), then bleed 
pressure down to pressure noted on specification 
label. 

10. Balance all wheels not previously balanced, 
using on-vehicle balancing equipment if 
available. Road test the vehicle. If the problem 
has not been eliminated, proceed to Step 11. 

11. Substitute a known-good set of wheels and 
tires, and road test. If shake is gone, the 
problem was probably caused by tire force 
variation, resulting from non-uniform tire 
construction. Reinstall the original tire/wheel 
assemblies one-by-one, road testing at each 
step, until the worn or damaged tire(s) is 
identified. Replace tire(s) as necessary and 
retest. If shake persists with substitute wheels, 
refer to Driveline Vibration in this Section under 
Testing. 
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DIAGNOSIS AND TESTING (Continued) 


Match Mounting Tires 

Match mounting is a technique used to reduce radial 
or lateral tire runouts on tire and wheel assemblies. 
Excessive runout is a source of ride complaints and 
match mounting can be used to minimize the runout. 
There are two ways to use match mounting: 1. 
positioning of the tire on the wheel; and 2. 
positioning the wheel on the hub. 

1. Measure the total indicated runout on the 
center of the tire tread rib, and record it. Mark 
the tire and rim at the center of the tread rib, and 
record the reading. Mark the tire at the location 
of the valve stem for reference. 

2. Break down the tire and remount it 180 degrees 
on the rim so that the valve stem reference 
mark is opposite of the valve stem on the 
wheel. 

3. Reinflate the tire and measure the total 
indicated runout, and again mark the high spot. 

4. If the runout is reduced to acceptable 
guidelines the tire is ready to be put back into 
service. If the runout is still excessive, one of 
the following steps must be performed: 

• If the high spot is within 4 inches of the first high 
spot on the tire, and is still outside of guidelines, 
replace the tire. 

• If the high spot is within 4 inches of the first high 
spot on the wheel, the wheel may be out of 
tolerance, check the wheel for runout. 

• If the high spot is not within 4 inches of either 
original high spot of the tire and rim, then draw an 
arrow from the second high spot to the first high 
spot (in the shortest direction) and rotate the tire 
on the rim 90 degrees in that direction. This will 
normally reduce the runout to an acceptable level. 

In the majority of cases, the first 180 degrees turn of 
the tire will either fix the problem or indicate which 
item to replace. 


Tip-In Moan 

A moaning noise, possibly accompanied by a felt 
vibration, under light to medium acceleration 
between 40-104 km/h (25 and 65 mph), usually 
indicates a grounding or bound-up condition of 
power train component or exhaust system mounts. 
Another possible cause is a resonance condition at 
the natural vibration frequency of the engine. This 
type of vibration will usually peak at a specific engine 
speed (RPM) and degree of acceleration (throttle 
setting) at that speed. 

1. Check air cleaner for proper installation of base 
gasket, lid, element and air inlet duct assembly. 
If damaged gaskets, or improper duct alignment 
or tightening of attaching nuts and bolts are 
evident, correct the condition and road test. If 
moan persists, proceed to Step 2. 

2. To check for powertrain resonance, loosen all 
converter or clutch housing-to-engine attaching 
bolts 3/4 turn and road test. Re-tighten bolts 
after test. 


3. Normalize engine mounts by loosening them 
and, with engine running, shifting transmission 
from Neutral to Drive and back to Neutral. With 
manual transmission, load engine by slipping 
clutch in gear. Retighten mounts and road test. 
If moan persists, proceed to Step 4. 
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4. Normalize the exhaust system to relieve strain 
on mounts which may be sufficiently bound up 
to transmit vibration as if grounded. First, be 
sure the system is warmed up to normal 
operating temperature, as thermal expansion 
could be the cause of a strain problem. Loosen 
all hanger attachments and re-position hangers 
until they hang free and straight. Then loosen 
all flange joints and, with engine running, shift 
transmission from Neutral to Drive and back to 
Neutral (or load engine with clutch), and 
re-tighten all hanger clamps and flanges 
(tighten the manifold to exhaust flange joint 
last). Refer to Section 09-00, General Exhaust 
System Service, for correct installation and 
torque specifications. Verify adequate 
clearance to prevent grounding at any point in 
the system. Road test the vehicle and if moan 
persists, refer to Engine Accessory Vibration in 
this Section under Testing. 

NOTE: After normalization, the rubber in the exhaust 
hangers should show some flexibility when 
movement is applied to the exhaust system. 


Idle Boom 

A low frequency booming noise which may be 
heard or sensed as a pressure in the ear drums at or 
above idle, possibly indicates a bound-up exhaust 
system or engine mounts. Refer to Steps 3 and 4 of 
Tip-In Moan for corrective action. 
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DIAGNOSIS AND TESTING (Continued) 


Driveline Vibration 

This is a higher-frequency, lower-amplitude 
vibration than high-speed shake, directly related to 
road speed, and usually more noticeable at higher 
road speeds, 72 km/h (45 mph) and up. It is felt in 
the floor pan or heard as a rumble, hum or boom. It 
will exist in all drive modes, but may vary somewhat 
in acceleration, deceleration, float or coast modes. If 
the vibration is particularly responsive to heavy 
acceleration or deceleration, especially at lower 
speeds, driveline angles should be checked. A 
driveline vibration can usually be duplicated with the 
axle supported on a hoist or jack stands; though light 
brake application while accelerating and 
decelerating, to simulate road load resistance, may 
be necessary to bring it out. 

For driveline vibration diagnostic and testing 
procedures, refer to Section 05-00, Driveline. 

Driveline Angularity 

Driveline angularity is the angular relationship 
between the engine crankshaft, the driveshaft and 
the rear axle pinion. Factors determining driveline 
angularity include ride (spring) height, engine 
mounts and the rear upper control arm cam adjuster 
position. 

Low speed vibration, less than 72 km/h (45 mph), 
especially when the vehicle is subjected to heavy 
acceleration or deceleration is an indication of 
improper driveline angles. When these conditions 
exist, check the universal joints for proper seating, 
mounting and operation. 

For driveshaft angularity checking and adjustment 
procedures, refer to Section 00-05, Driveline. 


Engine Accessory Vibration 

A noise or vibration that occurs at different road 
speeds in different gears, but always at the same 
engine rpm, probably originates in an engine-driven 
accessory. This type of vibration will disappear in 
neutral-coast drive mode, and can be duplicated in 
an engine run-up to the problem speed with the 
vehicle standing still. It may be caused by a loose or 
worn or damaged drive belt, a damaged, worn or 
untrue drive pulley, improperly aligned or tightened 
accessory mounting brackets or hardware, or worn, 
damaged, or out-of-true conditions in an accessory 
itself. 

1. Run-up engine to the problem rpm observed in 
the road test, with vehicle stationary. If vibration 
is not evident, perform stall test in Drive with 
brakes locked (or load engine by slipping clutch 
in gear with manual transmission). If condition 
appears under load, see Tip-In Moan 
procedure. If condition appears on no-load test, 
proceed to Step 2. 


CAUTION: Load tests must be of short duration 
to minimize torque converter or clutch 
overheating. If vibration does not appear under 
load, a more careful road test may suggest 
driveline vibration as the real problem. 

2. With engine stopped, inspect all engine 
accessory drive belts and pulleys for wear or 
damage, and check belt tension using Belt 
Tension Gauge T63L-8620-A or equivalent. 
Check all accessory mounting brackets and 
adjusting hardware for proper alignment and 
tightness. Replace worn or damaged drive 
components, correct belt tension and tighten 
mounting hardware to specification. Start 
engine and run-up to the problem speed. If 
vibration or noise persists, proceed to Step 3. 
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3. With engine idling and at a safe distance, 
visually check all accessory drive belts and 
pulleys for misalignment, run-out or irregular 
motion. Replace any pulley with run-out in 
excess of 3mm (1 /8 inch). A belt that is seen to 
ride up and down in a pulley groove indicates a 
variable-width condition, either in the belt or in 
the pulley. If it only happens on one pulley, 
replace the pulley. Otherwise, replace the belt. 
When all accessory drives run true at idle, run 
engine up to the problem speed and look for 
belt whip. If observed, adjust belt tension to 
specification and recheck. If whip persists, 
replace belt. If no fault is found in the engine 
accessory drive system, the accessories 
themselves must be checked. See Step 4. 
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DIAGNOSIS AND TESTING (Continued) 


5. Bearing whine is a high pitched sound similar 
to a whistle. It is usually caused by 
malfunctioning pinion bearings, which are 
operating at driveshaft speed. Roller wheel 
bearings may whine the same way if they run 
completely dry. Bearing noise occurs at all 
driving speeds; this distinguishes it from gear 
whine, which usually comes and goes as speed 
changes. 

6. Bearing rumble sounds like marbles being 
tumbled. This condition is usually caused by a 
malfunctioning wheel bearing. The lower pitch 
is because the wheel bearing turns at only 
about 1 /3 of driveshaft speed. 

7. Chatter on comers is a condition where the 
whole rear end vibrates only when the vehicle is 
moving. The vibration is plainly felt as well as 
heard. In conventional axles, extra differential 
thrust washers cause a condition of partial 
lockup that creates this chatter. Chatter noise 
on Limited Slip or Traction-Lok axles can 
usually be traced to erratic movement between 
adjacent clutch components and can 
sometimes be corrected with a lubricant 
change and the addition of a friction modifier. 

8. Click at engagement is a condition on axles of 
a slight noise, distinct from a "clunk," that 
happens in Reverse or Drive engagement. 
Check for the presence of a slinger. 

9. Axle shaft noise is similar to gear noise and 
pinion bearing whine. However, axle shaft 
bearing noise will normally distinguish itself 
from gear noise by occurring in all driving 
modes (drive, cruise, coast and float), and will 
persist with transmission in Neutral while 
vehicle is moving at problem speed. If upon ride 
evaluation vehicle displays above noise 
condition, remove suspect axle shafts, replace 
wheel seals, and install a new set of axle shafts. 
Re-evaluate vehicle for noise before removing 
any internal components. 

Non-Axle Noise 

There are a few other conditions that can sound 

just like axle noise and have to be considered in pre¬ 
diagnosis. The four most common are exhaust, tires, 

roof racks and trim mouldings. 

1. In certain conditions, the pitch of the exhaust 
may sound very much like gear whines. At other 
times, it can be mistaken for a wheel bearing 
rumble. 

2. Tires, especially snow tires, can have a high- 
pitched tread whine or roar, similar to gear 
noise. Radial tires, to some degree, have this 
characteristic. Also, any non-standard tire with 
an unusual tread construction may emit a roar 
or whine-type noise. 

3. Trim and mouldings also can cause whistling or 
whining noise. 

4. In particular, the optional roofrack for the 
Bronco II produces a whining noise and the 
cross bows should be removed when testing to 
diagnosis any noise. 


4. A noisy component can often be identified by 
probing with a stethoscope-type device while 
the engine is running at the problem speed. 
Removing the belt driving the suspect 
component will usually confirm the 
identification. If the problem source cannot be 
pinpointed by probing, a process of elimination 
is necessary. Remove accessory drive belts 
one at a time, checking for noise or vibration at 
the problem speed. When the condition 
disappears or diminishes, try a new belt on the 
component thus identified, since belt 
construction irregularities may be present 
which won't show up on inspection. If belt 
changing doesn't help, repair or replace the 
noisy component. If the problem is found in the 
fan/water pump area, recheck for vibration with 
fan removed, and if the condition improves, 
check the fan mounting surfaces for nicks or 
foreign matter that could cause fan run-out. 

If the source of the condition is not found in the 
engine accessory system, or corrected by the Tip-In 
Moan procedures, an imbalance condition in basic 
components is possible, though unlikely. These 
include crankshaft, vibration damper, flywheel or 
flexplate, and clutch or torque converter. 

NOTE: Be sure the vibration condition observed in 
no-load testing occurs at the same engine speed 
registered on the tachometer during the road test. 
All engines have natural vibration frequencies which 
are evident at no-load, but no problem on the road. 


Drive Axle Noise 

Axle Noise 

1. Gear noise is the typical "howling" or 
"whining" of the ring gear and pinion due to an 
improper gear pattern, gear damage, or 
improper bearing preload. It can occur at 
various speeds and driving conditions, or it can 
be continuous. 

2. Chuckle is a particular rattling noise that 
sounds like a stick against the spokes of a 
spinning bicycle wheel. It occurs while 
decelerating from 64 km/h (40 mph) and 
usually can be heard all the way to a stop. The 
frequency varies with the speed of the vehicle. 

3. Knock is very similar to chuckle; though it may 
be louder and occurs on acceleration or 
deceleration. The teardown will disclose what 
has to be corrected. 

4. Clunk may be a metallic noise heard when the 
automatic transmission is engaged in Reverse 
or Drive, or it may occur when throttle is applied 
or released. It is caused by backlash 
somewhere in the driveline; it is "felt" or heard 
in the axle. 












DIAGNOSIS AND TESTING (Continued) 


Therefore, be sure that none of these is the cause of 
the noise before proceeding with an axle teardown 
and diagnosis. 


Analysis of Gear Noise 
Gear Howl and Whine 

When disassembling the axle to diagnose and 
correct gear noise, it is assumed that the tires, 
exhaust, and trim items have first been checked as 
possible causes. 

The noises described under "Road Test" usually 
have specific causes that can be diagnosed by 
observation as the unit is disassembled. The initial 
clues are, of course, the type of noise heard on the 
road test and the driving conditions. 


Chuckle 

Chuckle that occurs on the coast driving phase is 
usually caused by excessive clearance due to 
differential gear wear; or by a damaged tooth on the 
coast side of the pinion or ring gear. 

Any damage to a gear tooth on the coast side can 
cause a noise identical to chuckle. Even a very small 
tooth nick or ridge on the edge of a tooth is enough 
to cause the noise. 


NICKS OR RIDGES ON TOOTH EDGE 



You can often correct this condition and remove 
the noise simply by cleaning up the gear tooth nick 
or ridge with a small grinding wheel. 

If either gear is damaged or scored badly, the gear 
set must be replaced. Also, if there is metal broken 
loose, the carrier and housing must be cleaned to 
remove particles that could cause damage later. 
Any other damaged parts in the axle must be 
replaced. 



Knock 

Knock, which can occur on all driving phases, has 
several causes. In most cases, you will discover one 
of the following conditions: 

1. A gear tooth damaged on the drive side is a 
common cause of the knock. This can usually 
be corrected by grinding the damaged area. 

2. Occasionally, the ring gear bolts will knock 
against the inside of the carrier casting. The 
cause may be too little clearance, due to 
casting flash or bumps. In this case, the carrier 
can be removed and interference points ground 
out. 

Another possibility is simply that one or more bolts 
are slightly backed out. Tightening to specifications 
will correct the condition. 

3. Knock is also characteristic of excessive end 
play in the axle shafts. Up to 0.254mm (0.010 
inch) is allowed in most axles. However, it may 
be as high as 1.14mm (0.045 inch); so that 
knock occurs even in design conditions. The 
frequency of knock will be less because the 
axle shaft speed is slower than the driveshaft. 

NOTE: Be sure to measure the end play with a dial 
indicator, not by feel. A "guesstimate" usually feels 
like far more end play than there actually is. 
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DIAGNOSIS AND TESTING (Continued) 


On the 7.5 inch axle, end play is allowable up to 
0.635mm (0.025 inch), but can be reduced to 
0.127mm (0.005 inch). It is controlled by the 
C-washer that holds the shaft in the pocket of 
the side gear. 

To reduce the clearance, cut a shim in the 
pattern of the washer and install it between the 
C-washer and side gear. Do not reduce the end 
play to less than 0.127mm (0.005 inch). 
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Clunk 

Clunk is due to backlash in the driveline, but not 
necessarily in the axle. To determine whether 
driveline clunk is caused by the axle, make a check 
of the total axle backlash as follows: 

1. Raise the vehicle on a frame or twin post hoist 
so that the rear wheels are free. 

2. Clamp a bar between the axle companion 
flange and a part of the frame or body so that 
the flange cannot move. 


3. Lock the left rear wheel to keep it from turning. 

4. Turn the right wheel slowly until you "feel" it in 
a drive condition. Hold a chalk marker on the 
side of the tire 12 inches from the center of the 
wheel. 

5. Using a maximum turning effort of 6.8 N • m (5.0 
ft-lb), turn the wheel the other way until you 
again feel the drive condition. 

6. Measure the length of the chalk mark, which is 
the total axle backlash. It should be one inch 
or less. If the backlash is within this limit, the 
clunk will not be eliminated by going into the 
axle. 

Check for these conditions if the backlash is 
excessive: 

1. Elongation of the differential pinion shaft holes 
in the differential case. 

2. Missing differential or side gear washer. 

3. Galling or excessive wear of the differential 
pinion shaft and bore. 

If none of the above conditions shows up, there may 
be a loose fit of the axle shafts to the side gear 
splines. You should continue as follows until the 
correction is made. 

4. Install new side gears and recheck the 
backlash. 

5. Install two new axle shafts. 

6. Replace the axle assembly. 


Bearing Noise 

Bearing malfunctions normally will be obvious at 
disassembly. As noted earlier, pinion bearings make 
a high pitched, whistling noise, usually at all speeds. 
However, if there is only one pinion bearing that is 
malfunctioning, the noise may vary in different 
driving phases. 


SPAl LED CONE 
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DIAGNOSIS AND TESTING (Continued) 


Pinion bearings are frequently replaced 
unnecessarily when correcting gear noise. They 
should not be replaced unless they are actually 
scored or damaged, or there is a specific pinion 
bearing noise. Examine the large end of the rollers 
for wear. If the original blend radius has worn to a 
sharp edge, the bearing assembly should be 
replaced. 

Remember that the low pitched rumble of a 
malfunctioning wheel bearing can be duplicated by a 
roof rack, or by tires. 

Wheel bearings might be mistaken for pinion 
bearings, so be sure to look at the wheel bearings 
carefully before tearing down the axle. 

On 7-1 /2 inch axles, bearings are pressed into the 
housing, making it more difficult to check them. 
However, the axle shaft is the inner race for the 
bearing. So if the bearing is damaged, the roller 
surface on the shaft will be damaged as well. 

The rollers can run on about the center of the 
polished surface. 



Check Bearing Preload 

The absence of differential bearing preload 
causes noise as driving loads tend to move the gear 
pattern to the outside (heel) of the ring gear. In fact, 
if the preload is not set right, it can move out to the 
edge and score the gears. 

Both the pinion bearing and differential bearing 
preload must be checked to be sure that the pattern 
will stay in place under load. 

Check the pinion bearing preload by putting a 
N-m (in-lb) torque wrench on the pinion nut and 
measuring the torque effort it takes to turn the 
pinion. 


CHECKING PINION BEARING PRELOAD 



Compare the reading with the preload 
specification for used bearings. Refer to the 
appropriate rear axle section. 

A tip about the pinion bearing preload: The pinion 
seal will offer a resistance equivalent to 0.56-0.68 
N-m (5 or 6 in-lb). If the bearings are preioaded, a 
reading higher than 0.56-0.68 N-m (5 or 6 in-lb) on 
the torque wrench scale must be obtained. If not, 
there is no preload. 

Another indication of pinion bearing preload is 
some threads protruding from in front of the pinion 
nut. Normally about 2.29-2.54mm (0.090-0.100 inch) 
of threads protrude if the preload is set properly. If 
the nut is flush with the end of the stem, chances are 
the preload was not set. See Pinion Bearing Preload 
Procedure in the respective rear axle Section for 
resetting the proper preload. 

NOTE: The absence of preload here may indicate 
that the spacer between the pinion bearings is 
crushed and should be replaced. 


ADJUSTMENTS AND SERVICE 


Brake Drum Balancing 

Rear brake drum imbalance can cause a vibration 
condition on light trucks that sometimes cannot be 
compensated for by wheel balancing. 

If rear brake drum imbalance is suspected, raise 
the rear end of the vehicle, taking proper 
precautions. Remove the rear wheel and tire 
assembly. 

Before testing, reverse lug nuts and install all five 
to retain the drums to axle flanges. If drums do not 
have brake weights, run the vehicle up to the speed 
where vibration occurred during road test. 
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ADJUSTMENTS AND SERVICE (Continued) 


If the drums exhibit out-of-baiance symptoms, 
they should be removed from the vehicle and 
balanced as follows: 

1. Position the brake drum on a "bubble-type" 
balancer and noting the "heavy" side of the 
drum, place a wheel balance weight on the 
drum directly opposite the heavy point. Select 
the appropriate number of weights until the 
bubble balance indicates a "balanced" 
condition. Mark the location of the "light" side 
of the drum, and note the total amount of the 
balance weight needed to balance the drum. 

NOTE: A drum which already has a balance weight 
attached, or requires less than 56.6 grams (2 oz.) of 
weight to balance, is not the prime cause of the 
vibration. 

2. Fabricate a piece of mild steel to fit the 
curvature of the drum face and equal to the 
balance weights required to balance the brake 
drum (an old flywheel ring gear can be cut and 
used as a balance weight). 

NOTE: A small postal scale may be used for 
determining the weight of both the balance weights 
used and the weight of the fabricated drum balance 
weight needed. 

3. Position the drum balance weight on the drum 
face in the location on the light side of the drum 
indicated, as shown. Arc weld (tackweld 
6.35mm or 1 /4 inch long) the balance weight to 
the drum face. 

NOTE: Under no condition should any other welding 
method be used other than arc welding. To prevent 
drum distortion, do not use a current setting of more 
than 100 amps. 

4. Install the balanced drum on the vehicle. 

5. Static balance both rear wheels and tires and 
install on vehicle. 

6. Road test to verify condition. 



Driveshaft Balancing and Driveline Angle 
Check 

For driveshaft balancing procedures, refer to 
Section 05-00, Driveline. 


GLOSSARY OF TERMS 


Acceleration 

1. Light —Increase in speed at less than 1/2 
throttle. 

2. Heavy— 1 /2 to full throttle increase in speed. 

3. WOT—Wide open throttle. 

Ambient Temperature 

Surrounding or prevailing temperature. Normally, 
the temperature in the service area or outdoors, 
depending on where testing is taking place. 

Articulation 

Vertical movement of the front driving or rear axle 
relative to the frame of the vehicle to which they are 
attached. 

Boom 

A cycling, rhythmic noise often accompanied by 
sensation of pressure on the ear drums. 

Bound Up 

Refers to a stressed, rubber-mounted component 
that transmits any NVH which would normally be 
absorbed by the mount. (See Neutralize.) 

Brakes Applied 

When vehicle is stationary, service brakes applied 
with enough force to hold vehicle against 
acceleration with transmission in gear or drive. 

Camber 

Angle formed between front wheel spindle axis 
and horizontal as viewed from in front of the vehicle. 

Camber is positive when the wheel tops are 
farther apart than the wheel bottoms. 

Caster 

Angle formed between the upper and lower ball 
joint centerline axis or the kingpin axis and a vertical 
axis as viewed from the side of the vehicle. Caster is 
considered positive when the top of the kingpin axis 
is behind the vertical axis. 

Coast/Neutral Coast 

Engine/transmission taken out of gear with 
driveshaft/driveline by placing transmission selector 
in Neutral or by depressing clutch (manual 
transmission). 

CPS 

Cycles Per Second. 

Cruise 

Steady highway speed, neither accelerating nor 
decelerating; even pressure on accelerator pedal on 
level ground. 
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Controlled Rear Suspension Height 

The height at which the components of a 
particular vehicle should be set when driveline angle 
measurements are made. 

Deceleration 

Slowing of vehicle by releasing foot from 
accelerator at cruise and allowing engine to slow 
vehicle without application of brakes. 

Driveline Angle 


Harshness 

A harder than usual behavior of a component, like 
riding a vehicle with overinflated tires. 

Hz 

Hertz (Cycles Per Second). 

Imbalance (or Unbalance) 

Out of balance; more weight on one side of a 
rotating component causing shake or vibration. 

Alignment of the transmission output shaft, 
driveshaft, and rear axle pinion centerline. 


Inboard 

Toward the centerline of the vehicle. (See 
Outboard.) 

Driveshaft (Propeller Shaft/Propshaft) 


Rearmost shaft of a driveline which powers the 


Isolate 

rear axle input shaft (pinion shaft). 


Separate from the influence of other components. 

Drivetrain 


NVH 

Includes all power transmitting components from 


Noise, Vibration, Harshness. 

the engine to the wheels, including clutch/torque 
converter, transmission, driveline and rear drive 


Neutralize (Normalize) 

axle. 


To return to unstressed position. Used to describe 

Engine Run-Up Test 


various mounts and exhaust system hangers (see 
Bound Up). 

Operation of engine through normal RPM range 
with vehicle sitting still, transmission in Neutral. 


Outboard 

Used for engine and accessory vibration check. 


Toward the outside of the vehicle, rather than 

Engine Misfire 


toward the centerline (see Inboard). 

One or more cylinders in the engine fails to fire at 


Pinion Shaft 

the proper time. 


The input shaft to a driving axle, usually a part of 

Extension Housing Damper 


the smaller driving or input gear of a "Ring and 
Pinion" gear set. 

A counterweight attached to an arm on the rear of 


Pumping Feel 

the transmission extension housing and designed to 
"soak up" or dampen unwanted driveline or 
powertrain vibrations. 


A very slow vibration that results in a movement of 
vehicle components, similar to pumping the service 
brakes slightly. 

Engine Imbalance 


Some component in the engine which is normally 


Radial/Lateral 

smoothly balanced now causing a perceptible 


Radial is in the plane of rotation, lateral is at 90 

vibration in the vehicle. 


degrees to the plane of rotation. 

Flat Spots (Tires) 


Ring Gear 

Commonly caused by letting vehicle stand while 


The large gear, driven by the pinion gear of a 

tires cool off. Can be cured by again operating 


"Ring and Pinion" driving axle gear set. Not 

vehicle until tires are warm. Also, irregular tire wear 


applicable to transaxle. 

patterns in the tire tread resulting from wheel-locked 
skids. 


Road Test 

Float 


Operation of vehicle under conditions designed to 
recreate the problem condition. 

A cruising drive mode in which throttle setting 
matches engine speed to road speed, neither 


Run-out 

accelerating or decelerating. 


Out of round or wobble. 

Gravelly Feel 


Shake 

A grinding or growl in a component, similar to the 


Low frequency vibration, usually results in visual 

feel experienced while driving on gravel. 


movement of components. 








GLOSSARY OF TERMS (Continued) 


Slip Yoke (Slip Spline) 

Driveshaft coupling device (1/2 of a U-Joint) 
which compensates for changes in shaft length due 
to articulation of axle; used at one end of driveshaft. 

Tire Force Vibration 

Tire vibration caused by variations in the 
construction of the tire, resulting in a vibration when 
the tire rotates against the pavement. This condition 
may be present on perfectly round tires because of 
variations in the inner construction. 

Two-Plane Balance 
Radial and lateral balance. 

Tire Deflection 

Bending of the body of the tire during rotation. 


SPECIFICATIONS 


AEROSTAR DRIVEUNE ANGLES 

AT 0 ° FRAME ANGLE) 

Ride Height 

Engine Angle 

Auto. Trans. 
Driveshaft Angle 

Man. Trans. 
Driveshaft Angle 

Pinion Angle 

mm 

(inches) 

36 

(1.4) 

4.0 

1.0 

1.1 

0.1 

46 

0.8) 

4.0 

1.3 

1.4 

0.5 

56 

(2.2) 

4.0 

1.6 

1.7 

0.9 

66 

(2.6) 

4.0 

1.9 

2.1 

1.2 

76 

(3.0) 

4.0 

2.3 

2.4 

1.6 

86 

(3.4) 

4.0 

2.6 

2.7 

1.8 

96 

(3.8) 

4.0 

3.0 

3.0 

2.1 

106 

(4.2) 

4.0 

3.3 

3.4 

2.3 

i 116 

(4.6) 

4.0 

3.7 

3.7 . 

2.5 

126 

(S.0) 

4.0 

4.1 

4.1 

2.7 

136 

(5.4) 

4.0 

4.4 

4.4 

2.8 

146 

(5.7) 

4.0 

4.8 

4.8 

2,9 

156 

(6.1) 

4.0 

5.2 

5.2 

3.0 

166 

(6.5) 

4.0 

5.6 

5.5 

3.0 


CE6114-2A 


SPECIAL SERVICE TOOLS 


T.I.R. 

Total Indicated Run-out. 

Tip-In Moan 

A light moaning noise heard when the vehicle is 
lightly accelerated, usually between 40-104 km/h 
(25-65 mph). 

Vibration 

Regular movement of a component that results in 
a sound or feel of movement. 

Clamp 

Screw type hose clamp. 


SPECIAL SERVICE TOOLS __ ROTUNDA EQUIPMENT 


Number 

Description 

Tool-4201-C 

Dial Indicator with Bracketry 

T68P-4602-A 

Pinion Angle Level Gauge 

T63L-8620-A 

Belt Tension Gauge 


CF3412-1B 


Model 

Description 

0064)1399 

Basic Balance — Indicator Group 

007-00014 

Radial Run-Out Gauge i 


FRONT DRIVELINE ANGLE - RANGER AND BRONCO II (4x4) 


Model 

Wheelbase 

Engine 

Transmission 

Driveshaft 

Angle 

Pinion 

Angle 

Ranger (4x4) and 

All 

All 

A4LD 

3.8° 

3.8° 

Bronco II (4x4) 

5-Speed 

3.6° 

OO 

co 


CE5418-2G 






















































































































00-05A-21 


Noise, Vibration and Harshness Diagnosis 


00-05A-21 


SPECIAL SERVICE TOOLS (Continued) 


REAR DRIVESHAFT ANGLES - RANGER AND BRONCO II 


TVans Rear 

Model Wheelbase Engine *** 


(JSTaxl) 2388 W ' “ AH 


Ranger 
Reg. Cab 
(4x2) 


Ranger Reg. 
Cab (4x4) 
(ESC STX) 


Ranger Reg. 
Cab (4x4) 
(INCL STX) 


Ranger 

Super-Cab 

(4x2) 


Ranger 

Super-Cab 

(4x4) 


^Measure the Blocked Rear Ride Height (Frame Angle) between the axle tube and the Flange on the jounce bumper as shown in the illustration. 


Wheelbase 

• , • 

Engine 

Trans¬ 

mission 

2388 mm 

All 

All 

2743 mm 

All 

A4LD 

M5 

2895 mm 

All 

A4L0 

M5 

2743 mm 

All 

All 

2895 mm 

All 

All 

2743 mm 

All 

All 

2895 mm 

All 

All 

3177 mm 

All 

All 

All 

3177 mm 

All 

All 



AXLE TUBE 


BLOCKED REAR AXLE 
HEIGHT DIMENSION 



JOUNCE BUMPER 



CE7201-2B 
























































































































SECTION 00-05B Roadability 


SUBJECT PAGE 

ADJUSTMENTS 

Centering Power Steering Control .... _00-05B-13 

Centering Steering Gear. 00-05B-13 

Centering Steering Wheel .00-05B-13 

Front Wheel Alignment.. 00-05B-14 

Steering Gear Adjustments ...00-05B-13 

Steering Gear Adjustments.00-05B-13 

Tie Rod Articulation Effort.00-05B-13 

Toe—Aerostar. 00-05B-14 

Wheel Bearing Adjustment—Aerostar.00-05B-14 

DESCRIPTION. 00-05B-1 

DIAGNOSIS AND TESTING 

Roadability Diagnosis Chart . 00-05B-2 

INSPECTION 

Attachments and Fasteners.00-05B-20 

Brake Drag.00-05B-20 

Control Arm Bushings . 00-05B-18 

Improper Loading.00-05B-14 


SUBJECT PAGE 

INSPECTION (Cont'd.) 

Match Mounting Tires. . 00-05B-15 

Off-Vehicle Balancing ... 00-05B-16 

Radius Arm Bushing .......... . 00-05B-18 

Ranger/Bronco II . 00-05B-20 

Shock Absorber Checks.00-05B-18 

Spindle Rotating Torque .00-05B-19 

Steering Linkage Ball Studs.00-05B-20 

Steering Linkage Ball Studs ..00-05B-20 

Tire Circumference Variation. 00-05B-17 

Tire Conlcity. 00-05B-17 

Tire Imbalance. 00-05B-16 

Tire Non-Uniformity .00-05B-15 

Tire/Wheel Size and Inflation Pressure_00-05B-15 

Wheelbase Mismatch .00-05B-17 

SPECIFICATIONS .00-05B-21 

VEHICLE APPLICATION.00-05B-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 


Roadability describes the vehicle's capability to 
handle the road. The feel of the road is transmitted 
to the driver through the suspension, steering, and 
wheel and tire components. 

The following conditions are related to roadability 
concerns: 

• Wander—Wander is the tendency of the 
vehicle to require steering wheel corrections to 
maintain a straight path down the road. The 
vehicle deviates to the left and/or right in a 
cyclic or random manner when driven on a flat 
pavement. 

• Shimmy—Shimmy is a consistent side-to-side 
wobble in the steering wheel or the road 
wheels. The shimmy is usually felt over 64 km/h 
(40 mph), which is amplified when the tire 
contacts pot holes or bumps in the road 
surface. 

• Steering Binding (Sticky)—When the steering is 
binding or sticky, the tendency of the vehicle is 
not to return to the straight ahead direction after 
any steering wheel input of 20 degress (1/16 
turn of the steering wheel) or more. A vehicle 
with this condition will require centering of the 
steering wheel by the driver, after a sharp turn, 
rather than return by itself due to road force at 
the tire. 


• Groove Feel (Small Angle Returnability)— 
Groove feel describes the characteristic "feel" 
of the steering system during straight ahead 
highway driving. Small steering deviations from 
the straight ahead position are counteracted by 
forces tending to return the steering system and 
wheel to the centered straight ahead position. A 
vehicle with poor groove feel may continuously 
require small steering corrections to maintain a 
desired straight ahead path. 

• Drift/Pull—A drift or pull condition will cause a 
vehicle to deviate from a straight ahead 
direction in the absence of any steering input. 
Drift/pull may be induced by conditions external 
to the vehicle (wind, road camber). However, a 
vehicle related drift/pull will on a flat road cause 
a constant deviation from the straight ahead 
path and require constant steering input in the 
opposite direction to counteract the effect. 


DIAGNOSIS AND TESTING 


Refer to the diagnosis chart for a diagnosis of 
conditions, possible causes and resolution. Refer to 
the diagnosis guide for a roadability diagnosis 
procedure. 
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Roadability 


00'05B'2 




DIAGNOSIS AND TESTING (Continued) 


Roadability Diagnosis Chart 


CONDITION 

POSSIBLE SOURCE 

ACTION 

Wander 

1. Improper loading. 

1. Weight vehicle, balance and 
correct loading. 


2. Improper tire/wheel size. 

2. Replace as necessary. 


3. Improper tire pressure. 

3. Inflate to specification. 


4. Steering gear not centered. 

4. Center steering wheel by 
adjusting tie rod. 


5. Steering gear adjustment off. 

5. Aerostar — adjust yoke 
clearance per the appropriate 
steering gear section. Ranger/ 
Bronco II — Measure/adjust 
preload/meshload. 


6. Incorrect wheel alignment. 

6. Align front end. 


7. Excessive spindle turning effort. 

7. Lubricate ball joints. 


8. Steering linkage ball studs sloppy. 

8. Inspect and replace. 

Shimmy 

1. Improper wheels/tires. 

t. Replace as required. 


2. Incorrect tire pressure. 

2. Inflate to specification. 


3. Tire non-uniformity. 

3. Check runouts of tires & wheels. 

1 ' ■ 

4. Tire imbalance. 

4. Rebalance assemblies static/ 
dynamic. 

Note: Center hole may not 
provide accurate centering for 
off-vehicle balancing. 


5. Weak shock absorber control. 

5. Service shocks as required. 


6. Loose wheel bearings. 

6. Check & adjust per procedure. 


7. Steering adjustment. 

7. Aerostar — adjust yoke 
clearance per the appropriate 
steering gear section. Ranger/ 
Bronco II — Measure/Adjust pre¬ 
load/meshload — Manual Gear. 

For Power Steering adjust mesh 
load. 


8. Steering linkage ball joint 
looseness. 

8. Inspect and replace. 


9. Loose suspension attachments & 
components. 

9. Inspect all attachments and 
check bushings for wear. 


10. Alignment (toe) out of 
specification. 

10. Check and adjust. 


11. Worn control arm bushings. 

11. Inspect and replace control arm 
bushings. 

Steering Binding (Sticky) or Poor 

1. High spindle turning effort. 

1. Lubricate ball joints. 

Groove Feel (Small Angle 

Returnability) 

2. Incorrect front wheel toe set (poor 
groove feel). 

2. Measure & reset toe in. 


3. Steering gear adjustment. 

3. Aerostar — adjust yoke 
clearance per the appropriate 
steering gear section. Ranger/ 
Bronco II — Measure/Adjust 
preload/meshload — Manual 

Gear. For Power Steering adjust 
mesh load. 


4. Power steering control valve 
centering. 

4. Inspect & service. 


5. Insufficient caster. 

5. Check and adjust. 


6. Column shroud to steering wheel 
interference. 

6. Replace or repair as required. 


CF4420-2C 




















-05B-3 


Roadability 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION 

POSSIBLE SOURCE 

ACTION 

Drift/Pull 

1. Improper loading creating caster 
split. 

1. Measure alignment & service as 
required. Balance load in vehicle. 


2. Mismatched tires/wheels. 

2. Service as required. 


3. Tire pressure. 

3. Inflate to specification. 


4. Tire conicity. 

4. Service through tire rotation. 


5. Unequal tire circumferences. 

5. Measure & service. 


6. Excessive caster split. 

6. Check and adjust caster. 


7. Improper toe set. 

7. Measure and reset toe in. 


8. Front wheel brake drag. 

8. Check during alignment 
inspection. 


9. Power steering control valve 
centering. 

9. Check steering gear valve 
centering. 


10. Wheel base mismatch. 

10. Check per procedure under 
Inspection portion in this Section. 


11. Steering linkage ball studs 
installed with wheels/steering 
wheel not in straight ahead 
position — Aerostar only.. 

11. Loosen steering linkage ball stud 
from tapered holes in linkage. 

Align wheels/steering wheel 
straight ahead. Seat the stud into 
the tapered hole and then tighten 
ball stud nut to proper torque. 


12. Excessive Camber Split. 

12. Reset Camber. 

Clear Vision Error 

1. Incorrect toe setting. 

1. Set to specifications given in 

Front Wheel Alignment under 
Adjustments, this Section. For 
toe setting procedures, refer to 
Section 04.00, General 

Suspension System Service. 


CF5045-2B 














DIAGNOSIS AND TESTING (Continued) 



ROADABILITY DIAGNOSIS GUIDE 


TEST STEP 


PRELIMINARY INSPECTION 


After conducting a road test to identify the particular roadability condition, perform the preliminary 
inspection listed below. Correct any conditions not up to specifications or requirements. 

(D Check tire pressure. Adjust tire pressure as specified on the Safety Certification Label. Make sure 
side-to-side tire pressures are equal. 

<D Check tire/wheel size. All tires must be the same size. Refer to the Safety Certification Label found 
on the vehicle for the specified sizes. 

<D Check the tire wear pattern to identify a possible out-of-alignment condition. 

(§) Check front tiresj for radial runout and flat spots. 

<D Inspect for overloading or improper load distribution. 

® Check power steering pump for low fluid or severe aeration. 

(?) Check steering linkage for excessive binding or free play. 

(D Check Steering Wheel Clear Vision. 

® AEROSTAR — Check spindle end play. 

RANGER/BRONCO II 

Remove the wheel and tire, and disconnect the steering linkage from the spindle. Rotate the spindle 
back and forth ten (10) times to verify free movement, use a dial indicator type torque wrench on the 
bottom ball stud nut. Rotate the spindle from stop to stop slowly and read the maximum torque to 
rotate. Rotational torque should not exceed 20 N*m (15 ft-lbs). 

Check spindle end play. Connect linkage and install wheel and tire. 

® Inspect components for looseness or damage. 

® Road test vehicle to determine possible causal area. Follow test procedure. 


ROAD TEST 


Road test the vehicle (after proper corrections are 
performed after preliminary inspection) and identify the 
particular Roadability condition. 


3 WANDER 


If the steering wheel is approximately 180 degrees out 
of normal position when the vehicle is traveling 
straight, the steering wheel may be misaligned to the 
steering column shaft. 

Steering Wheel Alignment — Remove the horn pad 
from steering wheel and the bolt attaching the steering 
wheel to the steering column shaft and check that the 
notch on the steering column shaft aligns with the 
notch on the steering wheel. 


RESULT 


Wander Condition 

Drift/Pull Condition 

Steering Binding — 
Poor Wheel Return 

Lack of “Groove” 


Center Feel 

Steering or 
Suspension Shimmy 


Steering wheel 
and steering shaft 
in alignment 

Steering wheel 
or steering shaft 
not aligned 


ACTION TO TAKE 


GO to 3. 


GO to 6. 


GO to 5. 


GO to 5. 


GO to 4. 


GO to 3A. 


ALIGN steering wheel 
and shaft as described 
in Centering Steering 
Wheel under 
Adjustments in this 
Section. 
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Roadability 
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DIAGNOSIS AND TESTING (Continued) 


ROADABILITY DIAGNOSIS GUIDE — Continued 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

3A 

STEERING GEAR (RACK YOKE PLUG 

CLEARANCE) — AEROSTAR 

Steering gear (OK) |b 

performance 

acceptable 

Steering gear |©fQ lb- 

performance *— 

unacceptable 

GO to 3B. 

ADJUST yoke clearance 
as described in the 
appropriate steering gear 
section. 

• Check the steering gear performance as described 
in the appropriate steering gear section and Section 
11.00, Steering System General Service. 

3A 

GEAR PRELOAD AND MESHLOAD — RANGER/ 
BRONCO II 

Preload and (Ot^) ► 

meshload at v — 

specifications 

Preload and !► 

meshload not 
within specifications 

GO to 3B. 

ADJUST pretoad and 
meshlaod as described 
in the appropriate 

Steering Section. 

• Check the steering gear preload as described in 
Steering Gear Preload and Meshload under 
Adjustments in this Section. 


CF6572-2A 















DIAGNOSIS AND TESTING (Continued) 

ROAOABIUTY DIAGNOSIS GUIDE (Cont’d.) 


| TEST STEP 

RESULT 

> 

ACTION TO TAKE 

mm 

WHEEL ALIGNMENT 





• Check the front alignment to be within 
specifications. 

Within 

specifications 

©► 

GO to 3C. 



Not within 
specifications 


CORRECT the 
alignment as described 
in Wheel Alignment 
under Adjustments in 
this Section. 

3C 

SPINDLE ROTATION 





• Rotate the spindle and check for stiffness, binding 
or excessive spindle rotational torque. 

NOTE: Ranger/Bronco II ball joints are lubed for life. 

Spindle rotating 
torque withing 
specification 


GO to 3D. 



Spindle stiff, 
binding or hard to 
rotate 


Lubricate ball joints. 

3D 

STEERING LINKAGE BALL JOINTS 





• Check steering linkage ball stud as described in 
Inspection section. 

Rotating torque 
within specification 

<D 

Y 

GO to 3E. 



Rotating torque 
not within 
specification 


REPLACE tie rod end. 

3E 

STEERING GEAR INNER BALL JOINTS 




• Measure tie rod articulation effort as described in 
adjustment section. 

Articulation effort 
not within 
specification 


REPLACE tie rod 
assembly. 

ma 

SHIMMY TIRES 





• Check tires for signs of imbalance. 

Tires in balance 

©► 

GO to 4A. 



Tires out 
of balance 


BALANCE tires. 
Dynamically balance tire/ 
wheel/brake rotors and 
drums “on vehicle” if 
required. 

4A 

TIRE RUNOUT CHECK 





• Check tire assemblies for excessive runout. 

Runout less than 
1mm (.045 inch) 


GO to 4B. 



Runout greater 
than 1mm 
(.040 inch) 


REFER to Match 

Mounting Information 
described under 

Inspection in this Section. 

4B 

SHOCK ABSORBER CHECK 





• Check shock absorber for signs of leakage. Bounce 
front of vehicle to check for excessive bouncing. 

No leakage or (ofy ► 

excessive bouncing' ^ 

GO to 4C. 



Shocks leak and/ 
or bounce 
excessively 


REMOVE and 

REPLACE shock 
absorbers. 


CF4422-2C 
































DIAGNOSIS AND TESTING (Continued) 


ROADABILITY DIAGNOSIS GUIDE (Cont’d.) 


TEST STEP 

RESULT 

► 

ACTION TO TAKE 

4C 

WHEEL BEARING CHECK 





.■ 

• Check wheel bearings for looseness, out-of¬ 
adjustment, improper lubrication, wear or damage. 

Wheel bearings 

©► 

GO to 4D. 



Wheel bearings 


ADJUST, REPAIR, or 
REPLACE wheel 
bearings as required. 

40 

STEERING GEAR (RACK YOKE PLUG 

CLEARANCE) — AEROSTAR 





• Check the steering gear performance as described 
in the appropriate steering gear section and Section 
11.00, Steering System General Service. 

Steering gear 

performance 

acceptable 

©► 

GO to 4E. 



Steering gear 

performance 

unacceptable 


ADJUST yoke clearance 
as described in the 
appropriate steering gear 
section. 

4D 

STEERING GEAR CHECK — RANGER/BRONCO II 





• Check the steering gear (manual and power) 
meshload and preload. 

Meshload and/ 
or preload up to 
specified level 

©► 

GO to 4E. 



Meshload and/ 
or preload not up 
to specified level 


ADJUST meshload and/ 
or preload as described 
in the appropriate 

Steering Gear Sectionin 
this manual. 

4E 

STEERING LINKAGE 


'■#1 



Check the steering linkage for looseness. 

Steering linkage 

©► 

GO to 4F. 



Steering linkage 
loose 


INSPECT inner steering 
gear ball joint and tie rod 
end ball joint for 
excessive looseness. 
REPLACE tie rod end 
and/or tie rod assembly 
as required. 

4F ] 

SUSPENSION SYSTEM TORQUES 





Check for looseness and proper torque with 
suspension attachments and components. Check for 
loose/wom baH joints. 

Suspension 
system up to 
specifications 

©► 

GO to 4G- 



Suspension 
attachments and 
components loose 
Ball joints worn 


TIGHTEN suspension 
attachments and 
components to 
specification. REPLACE 
ball joint assembly. 





























DIAGNOSIS AND TESTING (Continued) 

BOAPABiUTY DIAGNOSIS GUIDE (Cont’d.) 


| TEST STEP 

RESULT 

► 

ACTION TO TAKE 

[ 4G 

CONTROL ARM BUSHINGS — AEROSTAR 




Visually inspect the control arm bushings for wear or 
damage. 

Bushings worn or 
damaged 


REPLACE control arm or 
bushing assembly as 
required. 

1 4G 

RADIUS ARM BUSHINGS — RANGER/BRONCO II 




Visually inspect the Control arm bushings for wear or 
damage. 

Bushings worn or 
damaged 

($► 

REMOVE and 

REPLACE bushings. 

5 

STEERING BINDING OR GROOVE FEEL — 
AEROSTAR j 





• Check the steering gear performance as described 
in the appropriate-steering gear section and Section 
11.00, Steering System General Service. 

Steering gear 

performance 

acceptable 

©► 

GO to 5B. 



Steering gear 

performance 

unacceptable 


ADJUST yoke clearance 
as described in the 
appropriate steering gear 
section. 

5 

STEERING BINDING OR GROOVE FEEL — 
RANGER/BRONCO II 




• Remove the horn pad from steering wheel and the 
bolt attaching the steering wheel to the steering 
column shaft and check the steering wheel 
alignment. The notch on the steering column shaft 
must align with the notch on the steering wheel. 

If the steering wheel is approximately 180 degrees out 
of normal position when the vehicle is traveling 
straight, the steering wheel may be misaligned to the 
steering column shaft. 

Notches in 
alignment 

Notches not 
aligned 

©► 

GO to 5A. 

ALIGN steering wheel 
and shaft as described 
in Centering Steering 
Wheel under Adjustment 
in this Section. 

SA 

STEERING GEAR — RANGER/BRONCO II 





Check steering gear (manual and power) for excessive 
meshload and/or preload. 

Meshload and/or 
preload at 
specifications 

©► 

GO to 5B. 



Meshload and/or 
preload not at 
specifications 

0 > 

ADJUST preload and/or 
meshload as described 
in the appropriate 
steering gear section in 
this manual. 

111 

STEERING LINKAGE 





Check the steering linkage ball joints for looseness. 

Steering linkage 

(D 

▼ 

GO to 5C. 



Steering linkage 
excessively loose 


INSPECT inner steering 
gear ball joint and tie rod 
end ball joint for 
excessive looseness. 
REPLACE tie rod end 
and/or tie rod assembly 
as required. 


CF4423-2D 
































DIAGNOSIS AND TESTING (Continued) 


ROADABILITY DIAGNOSIS GUIDE (Cont d.) 


TEST STEP 

RESULT ► 

ACTION TO TAKE 

5C BALL JOINTS — AEROSTAR 

Spindle not stiff or (ok) !► 
binding and rotates 
with proper torque 

Spindle rotates (o&S ► 
with excessive 
stiffness or binding 

GO to 5D. 

LUBRICATE upper and 
lower ball joints. If still 
not OK, REMOVE and 
REPLACE ball joints. 

Check upper and lower ball joints for stiffness, or 
binding. 

5C SPINDLE — RANGER/BRONCO II 

Spindle not stiff or (OK) !► 
binding and rotates 
with proper torque 

Spindle rotates (ow '!► 
with excessive 
torque, stiff or binding 

GO to 5D. 

REFER to Spindle 
Rotational Torque in this 
section, if still not OK, 
REMOVE and 

REPLACE ball joints. 

Check spindle for excessive rotational torque, 
stiffness, or binding. 

5D TOE SETTING 

Toe setting not (onQ ► 
at specifications 

ADJUST toe per 
specifications given in 
Front Wheel Alignment 
under Adjustments, this 
section. For toe setting 
procedures, refer to 
Section 04.00, General 
Suspension System 
Service. 

On Groove Feel conditions mainly, check toe setting. 

5E POWER STEERING CONTROL VALVE 

Power steering k)K) |P 

control valve v ‘ w ' / 

centered 

Power steering (ofy ► 

control valve not 
centered 

GO to 5E. 

REPLACE power 
steering control valve. 

• Check power steering control valve for centering. 

5F STEERING COLUMN AND INTERMEDIATE SHAFT 

Steering wheel K>K) §► 

shaft rotation *— 

sticking or 
binding 

INSPECT steering 
wheel, shroud, steering 
column, and 
intermediate shaft for 
interference or damaged 
parts. SERVICE as 
required. 

• Check steering for sticking or binding action. 
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DIAGNOSIS AND TESTING (Continued) 


ROADABILITY DIAGNOSIS GUIDE (Cont'd.) 


TEST STEP 

RESULT 

► 

ACTION TO TAKE 

6 

DRIFT/PULL (TIRE CONICITY) 





Check tires for conicity (radial tires only). 

Tires exhibit no 
signs of conicity 

©► 

GO to 6A. 



Tires show signs 
of conicity 


ROTATE tires. 

6A 

TIRE CIRCUMFERENCE 





Measure and check the circumference of each tire. 

Tire circumference 

©► 

GO to 6B. 


Tire circumference is usually associated with bias-ply 
tires and more pronounced on vehicles equipped with 

equal 




limited-slip differentials. 

Tire circumference 


ROTATE tires. INSTALL 



unequal 


the two most evenly 
matched tires on the 
rear axle. 


CASTER SPLIT — AEROSTAR 





Check the vehicle caster reading. Excessive side to 

Caster within 


GO to 6C. 


side caster variation, generally more than 3/4 degrees 
will cause drift in the direction of the side with the 

specifications 

V-/ 



lower caster angle. 

Caster not within 


SHIM the upper control 


.. 

specifications 


arm to eliminate caster 
split. REFER to Front 
Wheel Alignment in 

Section 04.00, General 
Suspension System 
Service. 

6B 

CASTER SPLIT — RANGER/BRONCO II 





Check the vehicle caster reading. Maximum side-to- 

Caster within 

@ 

GO to 6C. 


side variation (split) is 1.5 degrees. 

specifications 




Caster not within 


REFER to Caster 



specifications 


Adjustment in Section 
04.00, General 

Suspension System 
Service. 

6C 

STEERING SYSTEM CENTERING 





Check that both front wheels are straight ahead (equal 

Both front wheels 

► 

GO to 6D. 


toe) when clear vision is held at zero. 

aligned with steering 




wheel 





Both wheels not 

► 

Adjust both front wheels 



aligned (net toe) 


to equal toe. 



toward right or left turn 


6D 

TOE-SETTING 





Check that toe is within specifications. Do not set toe 

Toe setting within 

©► 

GO to 6E. 


before verifying steering system centering 6C. 

specifications 




Toe setting 


RE-ADJUST toe setting 



not within 
specifications 


to specifications. 


CF4424-2C 






























DIAGNOSIS AND TESTING (Continued) 


ROADABILITY DIAGNOSIS GUIDE (Cont'd.) 


TEST STEP 

RESULT 

► 

ACTION TO TAKE 

m 

FRONT BRAKE DRAG 





Check the front disc brake system for brake drag. 

No drag in front 
disc brakes 

©► 

GO to 6F. 



Front brake drag 


Check for residual line 
pressure and INSPECT 
caliper. REPAIR as 
required. 

o 

POWER STEERING CENTERING 





Check that the power steering control valve is 
centering. 

Steering control 
valve centering 
properly 

©► 

GO to 6G. 



Steering control 
valve not 
centered properly 


REPLACE power 
steering gear control 
valve. 

6G 

WHEELBASE MISMATCH — AEROSTAR 





Check the vehicle for “dog tracking" to discover 
wheelbase mismatch. Measurements can be taken 
from both wheel centers with front wheels in straight 
ahead position. 


©► 

Remove steering linkage 
ball stud from tapered 
holes in spindle steering 
arm. Align wheels and 
steering wheel straight 
ahead. Seat ball stud 
into tapered hole in 
spindle then tighten ball 
stud to proper torque. 



Wheelbase 
does not match 


CHECK for damaged 
suspension arms. 
REPLACE damaged 
suspension components 
as required. CHECK 
body/suspension 
attachment points. 
STRAIGHTEN as 
required. CHECK and 
ADJUST #1 
crossmember as 
required. 


* Clear vision set to zero does not necessarily mean steering gear is centered. Steering system is 
“centered” when both front wheels are straight ahead (equal toe) and the steering wheel is held at the 
peak or center of the steering gear left right meshhoid (center-point steering). 


CF4425-2B 
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DIAGNOSIS AND TESTING (Continued) 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

6G WHEELBASE MISMATCH — RANGER/BRONCO II 



Check the vehicle fqr “dog tracking” to discover 
wheelbase mismatch. Measurements can be taken 
from both wheel centers with front wheels in straight 
ahead position. 

Wheelbase (p& ^ 

does not match 

Wheelbase (ok) 

matches 

STRAIGHTEN frame as 
required. Check rear 
spring usage side-to- 
Side. REPLACE spring if 
required. Check for bent 
or mislocated center 
bolt. Replace as 
required. 

GO to 6H. 

6H RE-VERIFY CASTER SPLIT — RANGER/BRONCO II 



Check the vehicle caster reading. A vehicle with a 

3/4 degrees or greater split may pull. 

Caster split is fcfy ► 

over 3/4 degrees 

REFER to caster split 
procedure in Section 

04.00, General 

Suspension System 
Service. 


‘Clear vision set to zero does not necessarily mean steering gear is centered. Steering system is “centered” when both 
front wheels are straight ahead (equal toe) and the steering wheel is held at the peak or center of the steering gear left 
right meshhold (center-point steering). 


CF6573-2A 












00-05B-13 


Roadability 


00-058-13 


ADJUSTMENTS 


Centering Steering Wheel 

Steering wheel clear vision is preset at vehicle 
assembly prior to toe-adjustment and cannot be 
adjusted by removing the steering wheel and 
misindexing the steering wheel and steering shaft 
alignment marks. 

After verification of correct assembly, toe must be 
readjusted to resolve a clear vision complaint. 


GROOVE ON 
STEEL HUB OF 
STEERING 
WHEEL AND 
MARK ON TOP 
END OF 
STEERING 
SHAFT MUST BE 
IN LINE TO 
PROPERLY ALIGN 
STEERING 
WHEEL SPOKES 


CENTERLINE-*-| 1 

WHEEL CENTERLINE TO BE 
WITHIN 5° OF VERITCAL 
PLANE AFTER TOE-IN IS ADJUSTED. 


STEERING WHEEL BOLT SHALL 
BE CHECKED FOR MINIMUM 



STEERING WHEEL 
DAMPER-3F690 
(RANGER/BRONCO II 
WITH 2.3L ENGINE ONLY) 


STEERING WHEEL 
3600 



GROOVE ON STEEL HUB OF 
STEERING WHEEL AND MARK ON TOP" 
END OF STEERING SHAFT MUST 
BE IN LINE TO PROPERLY ALIGN 
STEERING WHEEL SPOKES 


BOLT-804386 
31-45 N-m 
(22-33 FT-LB) 


G4SS6-1D 


Steering Gear Adjustments 
Aerostar 

Manual Steering Gear 

For yoke clearance and preload adjustments, 
refer to Section 11-01, Manual Steering Gear under 
Adjustments. 

Power Steering Gear 

For yoke clearance adjustments and rotary valve 
centering checks, refer to Section 11 -02b, Power 
Rack and Pinion Gear—Aerostar under 
Adjustments. 


Steering Gear Adjustments 
Ranger/Bronco II 
Manual Steering Gear 

For meshload and preload adjustments, refer to 
Section 11-01, Manual Steering Gear under 
Adjustments. 

Power Steering Gear 

For meshload adjustments and rotary valve 
centering checks, refer to Section 11 -02c, Power 
Steering Gear—Integral—Ranger/Bronco II, under 
Adjustments. 


Centering Steering Gear 

Aerostar 

a. Rotate the steering gear from lock to lock 
(entire gear travel). Record the number of 
steering wheel rotations. 

b. Divide the number of steering wheel rotations 
by two (2). This gives the required number of 
turns to place tne gear in the "on-center" 
position. 

c. From one lock position, rotate the steering 
wheel the number of turns determined in Step 
"b". This places the gear in the "on-center" 
position. Verify that the steering wheel is in the 
"on-center" position. 


Centering Power Steering Control Valve 
Aerostar 

For checking centering of power steering gear 
control valve, place transmission in Neutral while 
driving and turn engine off (coasting). If vehicle does 
not pull with the engine off, replace the steering gear 
valve assembly. Refer to Section 11-02b, Power 
Rack and Pinion Steering Gear—Aerostar. 


Tie Rod Articulation Effort 
Aerostar 

To measure tie rod articulation effort, refer to the 
appropriate steering gear section. 






















ADJUSTMENTS (Continued) 


Front Wheel Alignment 

For a detailed description of procedures relating 
to front wheel alignment and specifications, refer to 
Section 04-01, General Suspension System 
Service. 

Camber and Caster Adjustment 

For camber and caster adjustment procedures, 
refer to Section 04-00, General Suspension System 
Service. 

Caster Spilt 

Units having a drift/pull handling concern can be 
corrected by investigating tire conicity, brake drag, 
unequal vehicle loading, steering control valve, or 
caster splits as outlined in this Section. 

To correct a caster split condition, refer to Section 
04-00, General Suspension System Service. 

Toe Adjustment 

Toe setting is to be within 2.40mm (3/32 inch) toe- 
out to 4.0mm (5/32 inch) toe-in, with a preferred 
setting of 0.8mm (1 /32 inch) toe-in. 


Toe—Aerostar 

1. Check the steering wheel for alignment and 
clear vision as described in this section under 
Centering Steering Wheel in Adjustments. 
Clear vision should be held at zero while 
adjusting toe. 

2. Loosen the clamp bolts at each end of the toe 
adjusting sleeve. 

3. Rotate each sleeve until the correct toe 
alignment is obtained. The individual right and 
left toe values must be as nearly equal as 
possible. For example* recommended total toe- 
in is 1/32 inch; therefore, each wheel should 
,tQg-in 1/64 inch. 

4. With the clamps centered between the 
adjustment sleeve lock ring nibs, position the 
bolts horizontal with the clamp nuts. Tighten 
clamp nuts to 40-57 N-m (30-42 ft-lbs). 

5. Recheck the toe alignment to make sure no 
changes occurred as the clamp nuts were 
tightened. 


HORIZONTAL 


FRONT OF VEHICLE 



AFTER SETTING TOE. THE TWO CLAMP BOLTS/NUTS 
ON EACH ADJUSTING SLEEVE MUST BE POSITIONED 
WITHIN A LIMIT OF 1 46 DEGREES AS SHOWN WITH 
THE THREADED END OF THE BOLTS ON BOTH 
ADJUSTING SLEEVES POINTING TOWARDS THE FRONT 
OF THE VEHICLE. 


Wheel Bearing Adjustment—Aerostar and 
Ranger/Bronco II 

For wheel bearing adjustment procedures, refer 
to the Adjustment portion of Section 04-01, Front 
Suspension and Wheel Ends. 


INSPECTION 


Improper Loading 

The vehicle's load capacity is designated by 
weight, not volume. Thus, with large or heavy loads, 
you cannot necessarily load the vehicle until all 
available space is full. Maximum safe vehicle 
weights (front, rear and total), as well as tire and rim 
sizes and inflation pressures, are specified for each 
truck on the Safety Certification Label on the driver's 
door rear pillar. A sample Safety Certification Label 
with typical example numbers and an explanation of 
how this information should be used follows. 


MFD. BY FORD MOTOR CO. M U.SJL 


DATE: 

GVWR: 


FRONT GAWR: 

REAR GAWR: 



WITH 

WITH 


TIRES 

TIRES 


RIMS 

RIMS 

AT PSICOLD 

AT PSICOLD 



THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE. 

VEHICLE IDENTIFICATION NO. 


EXTERIOR PAINT COLORS 


WB I TYPE GVW I BODY I TRANS I AXLE 


CF45S1-1A 

NOTE: Do not use the sample numbers on the 
Safety Certification Label shown. Use the actual 
numbers that appear on the vehicle. 

NOTE: The Vehicle Identification Number is listed 
on the Safety Certification Label and is the same as 
the warranty number. 

GVWR (Gross Vehicle Weight Rating)— The 

maximum loaded weight at which the vehicle is to be 
operated. 1 

GAWR (Gross Axle Weight Rating) —The 

maximum loaded weight of each axle measured at 
the ground. These ratings are attainable only with 
the tires inflated to the specified pressures. The use 
of selected heavier suspension components (such 
as after-market installations) does not necessarily 
increase the GVWR or GAWRs. 

NOTE: The vehicle cannot be loaded to both the 
front and rear GAWR, since the GVWR will be 
exceeded. For example, the front GAWR 2200 
pounds (998 kg) plus the rear GAWR 2700 pounds 
(1225 kg) equals 4900 pounds (2223 kg), which is 
500 pounds (209 kg) over the allowable GVWR of 
4400 pounds (2014 kg). The excess weight must be 
removed from the vehicle. 
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INSPECTION (Continued) 


The total weight for the example vehicle (not 
yours) must not exceed 4400 pounds (2014 kg) with 
the front tires inflated to 35 pjsi (241 kPa) cold, and 
the rear tires inflated to 35 p§i (241 kPa) cold. This 
includes full fuel tank(s), vehicle equipment, and 
occupants (driver and passengers), as well as the 
cargo load. NOTE THAT THE DRIVER AND 
PASSENGERS ARE PART OF THE VEHICLE 
LOAD. 

Due to the variety of engines, axles and 
accessories available on Ford trucks, each vehicle 
is subject to different maximum load weights. If you 
suspect that payload is excessive, weigh the vehicle 
by axle at a highway weigh station or appropriate 
commercial facility. Weigh the total vehicle, then 
separately weigh the vehicle at the front and rear 
wheels. The GVWR and GAWRs should not be 
exceeded. To assure proper vehicle handling, the 
load should also be balanced from side to side. 


Tire/Wheel Size and Inflation Pressure 

Information regarding tires, wheels and 
recommended inflation pressures for each vehicle 
as manufactured is included with every vehicle. 
Vehicles completed by Ford will have the 
information included on the safety certification label 
on the driver's door. On vehicles completed by a 
second stage manufacturer, the information will be 
included on their certification documentation. 

All available tire and wheel combinations used in 
production are listed in the Specifications portion of 
Section 04-00, General Suspension Stem Service 
along with recommended pressures for specific 
gross vehicle weights. Variance from released 
configuration can be a source of numerous 
concerns (ride, wander, shimmy, tire life, 
speedometer accuracy, etc.). 

• Replace non-matching tires. 

• Inflate all tires to specifications. 


Tire Non-Uniformity 
Tire and Wheel Runout 

NOTE: Tire non-uniformities can cause excessive 
vehicle shake and vibration. This condition may be 
minimized by matching the tire to the wheel, i.e. the 
tire high spot (RFHFV) to the wheel low spot 
(RFHRD). The wheel low spot is located at the valve 
stem. The tire high spot will be marked on most new 
tires as a fluorescent chartruse spot (approximately 
the size of a nickel) on the sidewall of the tire, 
usually on the opposite serial side. Whenever 
possible, align the tire spot with the valve stem when 
mounting. 

Excessive radial and lateral runout of a wheel and 
tire assembly can cause roughness, vibration, wheel 
tramp, tire wear, and steering wheel tremor. 

Before checking runout and to avoid false 
readings caused by temporary flat spots in the tires, 
check runout only after the vehicle has been driven. 


The extent of runout should be measured with a 
Dial Indicator, TOOL-4201-C, Radial Run-Out 
Gauge 007-00014, or equivalents. All 
measurements should be made on the vehicle with 
the tires inflated to recommended inflation 
pressures and with the front wheel bearings 
adjusted to specifications. 

Tire Runout 

Measure radial runout of the tire at the center and 
outside ribs of the tread face. Measure lateral runout 
of the tire just above the buffing rib on the tire 
sidewall. Mark the high points of lateral and radial 
runout for future reference. On tires, radial runout 
should not exceed 1.016mm (0.040 inch), and 
lateral runout should not be more than 1.143mm 
(0.045 inch) 


WHEEL 



CHECK TOTAL 
RADIAL RUNOUT HERE 


F3347-1B 


Match Mounting Tires 

Match mounting is a technique used to reduce radial 

or lateral tire runouts on tire and wheel assemblies. 

Excessive runout is a source of ride complaints and 

match mounting can be used to minimize the runout. 

There are two ways to use match mounting: 1. 

positioning of the tire on the wheel; and 2. 

positioning the wheel on the hub. 

1. Measure the total indicated runout on the 
center of the tire tread rib, and record it. Mark 
the tire and rim at the center of the tread rib, and 
record the reading. Mark the tire at the location 
of the valve stem for reference. 

2. Break down the tire and remount it 180 degrees 
on the rim so that the valve stem reference 
mark is opposite of the valve stem on the 
wheel. 

3. Reinflate the tire and measure the total 
indicated runout, and again mark the high spot. 

4. If the runout is reduced to acceptable 
guidelines the tire is ready to be put back into 
service. If the runout is still excessive, one of 
the following steps must be performed: 

• If the high spot is within 4 inches of the first high 
spot on the tire, and is still outside of guidelines, 
replace the tire. 
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INSPECTION (Continued) 


• If the high spot is within 4 inches of the first high 
spot on the wheel, the wheel may be out of 
tolerance, check the wheel for runout. 

• If the high spot is not within 4 inches of either 
original high spot of the tire and rim, then draw an 
arrow from the second high spot to the first high 


spot (in the shortest direction) and rotate the tire 
on the rim 90 degrees in that direction. This will 
normally reduce the runout to an acceptable level. 

In the majority of cases, the first 180 degrees turn of 
the tire will either fix the problem or indicate which 
item to replace. 


Tire Imbalance 
Tire and Wheel Balance 

There are two types of wheel and tire balance: 
static and dynamic. 

A static balance is the equal distribution of weight 
around the wheel. Wheels that are statically 
unbalanced cause a bouncing action called wheel 
tramp. This condition will eventually cause uneven 
tire wear. 



STATIC UNBALANCE 



OF SPINDLE 


F3345-1B 


A dynamic balance is the equal distribution of 
weight on each side of the centerline, so that when 
the tire spins there is no tendency for the assembly 
to move from side to side. Wheels that are 
dynamically unbalanced may cause wheel shimmy. 


Deposits of mud, etc., must be cleaned from the 
inside of the rim. Stones should be removed from 
the tread. The tire should be inspected for any 
damage, then balanced according to Ford 
specifications. 


DYNAMIC UNBALANCE 



OF SPINDLE 


I ADD BALANCE^* 

'weights HERE 

CORRECTIVE WEIGHTS 


F3346-1B 


Off-Vehicle Balancing 

When balancing wheels off the vehicle, use a 
balancer which pilots the wheel by the center hole. If 
the wheel tramp and vehicle vibration is not 


corrected by the off-vehicle balance, an on-vehicle 
balance may be needed. Refer to Section 00-05a, 
Noise, Vibration and Harshness. 
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INSPECTION (Continued) 



Correction Action for the Conicity Issues (For 

Radial Tires Only) 

1. Set all tires to the air pressures shown on the 
Safety Certification Label. 

2. Replace the left front with the spare inflated to 
the correct front tire pressure, test drive and 
evaluate pulling condition. 

NOTE: Do not use temporary spare for evaluation. 

3. If pull has not been affected, install the original 
tire back on the left front and replace the right 
front with the spare. Test drive and evaluate 
pulling condition. 

4. Continue by replacing the spare for the left rear 
tire and then the right rear tire. Test drive in 
each case. 


5. If pulling condition has not improved, tire 
conicity is not an issue on this vehicle. If pulling 
condition has been eliminated, tire that has 
been substituted with the spare should be 
replaced. If the condition was caused by one of 
the front tires, rotating the tires from front to 
rear can reduce or eliminate the pulling 
condition. 

6. Reset tire pressures to vehicle specification. 


Tire Circumference Variation 

Investigate tire variations. Tires with 
manufacturing variations cause drift/pull. Problems 
such as unequal tire circumference may be 
encountered with new tires or develop after routine 
tire rotation or replacement. 

Corrective Action for Unequal Tire 
Circumferences 

1. Raise the vehicle on a hoist, so all tires are off 
the ground. 

2. Set all tires to the same air pressure, including 
spare. 

3. Measure the circumference of each tire, 
checking in the middle of the tread. Record 


circumference of all tires (vehicle will pull 
towards the side mounted with the smaller tire). 

NOTE: Circumference is easily checked by using a 
tape measure. Record the reading and proceed to 
the next tire. 

4. For vehicles with locking rear axles, install the 
two most evenly matched tires on the rear axle. 

NOTE: If the spare tire is new (no miles on the road), 
it may change size during break-in and require 
remeasurement to finalize tire matching. 

5. Reset tire pressure to vehicle specification. 


Wheelbase Mismatch 

Check wheelbase mismatch. 

Check wheelbase on the left and right side of the 
vehicle to verify similar side-to-side wheelbases 
(wheelbase within 1 inch for every 100 inches of 


W.B.). Measurements should be taken from wheel 
centers with front wheels straight ahead. It is very 
important to ensure front wheels are straight ahead 
when taking wheel base measurements. 
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INSPECTION (Continued) 


Shock Absorber Checks 

The twin shock absorbers on these vehicles are of 
the direct-acting type. This type of shock absorber is 
non-adjustable, non-refillable and cannot be 
repaired. 

Before replacing a shock absorber, check the 
action of the shock absorbers as follows: 

On-Vehicle Tests 

1. Check the shock absorber to be sure it is 
securely and properly installed. Check the 
shock absorber insulators for damage and 
wear. Replace any worn or damaged insulators 
and tighten attachments to the specified torque 
(on a shock absorber which incorporated 
integral insulators, replace the shock 
absorbers). Tighten shock absorber 
attachments to Specifications in Specifications 
Section of each suspension group. 

2. Inspect the shock absorber for evidence of fluid 
leakage. A light film of fluid is permissible. Be 
sure any fluid observed is not from sources 
other than the shock absorber. 

Replace the shock absorber if leakage is severe. 

3. Disconnect the lower end of the shock 
absorber. Extend and compress the shock 
absorber as fast as possible, using as much 
travel as possible. Action should become 
smooth and uniform throughout each stroke. 
Higher resistance on extension than on 
compression is a normal condition. Faint swish 
noises are also normal. 

4. If the action is smooth, but the shock absorber 
is suspected of being weak, follow Step 5. 

5. Repeat Step 3 on the mating shock absorber 
installed on the opposite side of the vehicle, 
and compare results of both tests. If the action 
is similar, it is unlikely that either shock 
absorber is worn or damaged. Reconnect both 
shock absorbers. 

6. If there is a difference between the two, replace 
the shock absorber having the lower 
resistance. The replacement shock absorber 
resistance will appear to be higher than either 
original, due to initial friction of the rod seal. 


Control Arm Bushings 
Aerostar 

Replace the rear suspension rubber bushings in 
the upper and lower control arms if they show signs 
of wear or damage. Front suspension bushings are 
replaced as complete assemblies. For procedure, 
refer to Section 04-02, Rear Suspension. 


Radius Arm Bushing 
Ranger/Bronco II 

Check radius arm bushings- worn radius arm 
bushings can induce shimmy problems. If visual 
deterioration is apparent, replace per the following 
procedure. Ensure plastic spacer is installed 
between insulator and bracket. 

1. Raise the front of the vehicle and place safety 
stands under the frame. 

2. Place a jack under the axle on the side of the 
vehicle being serviced. 

3. Disconnect the shock absorber and spring fall 
free from the upper retainer. 

4. Lower the axle until the shock absorber and 
spring fall free from the upper retainer. 

5. Loosen axle pivot bolts. 

6. Remove the nut and washer from the rear of the 
radius arm; then, remove the rear insulator and 
spacer from the radius arm. 

7. Using a pry bar, pull the front suspension 
forward until the radius arm drops free of its 
mounting bracket. 

8. Remove the front insulator from the radius arm, 
and replace it with the new insulator. 

9. Again, using a pry bar, move the suspension 
rearward an guide the radius arm and insulator 
through the mounting bracket. 

10. Install the spacer, rear insulator, washer and 
nut on the radius arm. Tighten the nut to 109- 
163 N-m (80-120 ft-lbs). 

11. Tighten axle pivot bolts to 163-200 N-m (120- 
150 ft-lbs). 

12. While raising the axle with the jack, guide the 
spring and shock absorber into their installed 
positions. 

13. Position the upper spring retainer around the 
upper coil on the spring in alignment with the 
holes in the spring seat. Install and tighten the 
retainer attachments to specifications. 

14. Install the shock absorber upper bushing 
washer and nut; then, tighten the retainer 
attachments to specifications. 

15. Remove the jack and install it under the 
opposite axle. 

16. Repeat steps to replace the radius arm 
insulators axle. 

17. Remove the jack and safety stands; then, lower 
the vehicles. 

18. Check front end alignment. 
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Spindle Rotating Torque 
Ranger/Bronco II 

Remove the tire and wheel. 

Disconnect the steering linkage at the spindle 
steering arm. 

Rotate the spindle back and forth quickly ten (10) 
times. For 4x2 vehicles remove the cotter pin on the 
lower ball joint: Use a dial indicator torque wrench 
on the ball stud nut. Rotate the spindle slowly (one 
RPM) and read the maximum torque to rotate. 
Rotational torque should not exceed 10 N-m (8 
ft-lbs) at room temperature. 

If spindle rotational torque is above specification, 
perform the following. 

4x2 Vehicles 

Rotate spindle back and forth from stop to stop 
and check for clearance between spindle and axle in 
lower ball joint axle flange/steering gear stop boss 
area. If the spindle binds and results in high turning 
efforts, an interference condition between two 
surfaces may exist. 

Correct the cause of interference as required. If 
high turning effort still exists, perform the following. 

1. Remove the nut from the upper ball joint stud. 

2. Remove the cotter pin from the lower ball joint 
stud. Loosen but do not remove the lower ball 
joint stud nut. 

3. Strike the inside of the spindle neat the upper 
and lower ball joints (Fig. 3), to break the 
spindle loose from the ball joint studs. 

4. Remove the lower ball joint and remove the 
spindle. 

5. Remove caliper assembly from spindle and 
secure it out of the way with wire. 

6. Measure the lower ball stud turning torque as 
follows: Install the castellated nut upside down 
and insert the cotter pin. Before measuring the 
turning torque, rotate the stud in its socket ten 
(10) times. Evaluate the torque, using a dial 
indicator torque wrench, by rotating the stud at 
approximately 10 RPM. If ball stud turning 
torque exceeds 6.7 N • m (60 in-lbs), replace the 
lower ball joint as described in Section 04-01, 
Front Suspension and Wheel Ends. 

7. Measure the upper ball stud turning torque as 
follows: Install the nut and run it down to the 
bottom of the threads against the taper. Before 
measuring the turning torque, rotate the stud in 
its socket ten (10) times. Evaluate the torque, 
using a dial indicator torque wrench, by rotating 
the stud at approximately 10 RPM. If the upper 
ball stud turning torque exceeds 6.7 N-m (60 
in-lbs), replace the upper ball joint as described 
in Section 04-01, Front Suspension and Wheel 
Ends. 

8. Check the ball joint turning torque or the 
replacement ball joint as described above, 
before installation. 


NOTE: If neither ball joint exceeds stud turning 
torque specification, high spindle turning effort is the 
result of tightening the attaching nuts out of 
sequence. 

NOTE: Install spindle EXACTLY as described 
below. 

9. Place the camber adjuster in the spindle. 

NOTE: Wipe away any grease from ball joint studs 
and ensure that ball joint rubber grease boot is fully 
seated as base of stud against socket. 

10. Install the spindle/knuckle on the axle. 

11. Apply Loctite 242 or equivalent to the upper and 
lower ball stud threads. 

12. Tighten the lower ball stud nut to 47 N-m (35 
ft-lbs). 

13. Tighten the upper ball stud nut to 115-150 N • m 
(85-110 ft-lbs). 

14. Finish tightening the lower nut to 141 -197 N • m 
(106-146 ft-lbs). 

CAUTION: The camber adjuster will seat itself 
into spindle at a predetermined position during 
tightening sequence. Do not attempt to adjust 
this position. 

15. Adjust the spindle rotational torque to ensure 
the maximum 10 N-m (8 ft-lbs) specification is 
not exceeded. 

16. Advance the lower ball stud nut to the next 
castellation and install a new cotter pin. 

17. Attach caliper to spindle. 

18. Attach the steering linkage to the spindle 
steering arm and install the tire and wheel. 

4x4 Vehicles 

Rotate spindle back and forth from stop to stop 
and check for clearance between spindle and axle in 
lower ball joint axle flange steering gear stop boss 
area. If the spindle binds and results in high turning 
efforts, an interference condition between two 
surfaces may exist. 

Correct the cause of interference as required. If 
high turning effort still exists, perform the following: 

1. Remove upper ball stud cotter pin and nut. 

2. Use Pitman Arm Puller T64P-359Q-F or 
equivalent with spacer against end of stud to 
break camber adjuster loose. Leave nut on end 
of stud, if necessary, to protect threads. 

Measure and record upper ball joint turning 
torque as follows: 

3. Remove upper nut and remove camber 
adjuster. 

4. Install castellated nut upside down on stud and 
insert cotter pin. Rotate stud back and forth 
quickly ten (10) times. 
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INSPECTION (Continued) 


5. Measure and record bail stud turning torque at 
10 RPM using a dial indicator torque wrench. 
Measure and record the lower ball joint turning 
torque as follows: 

6. Orient U-joint cross between the ball joints so 
that it is parallel to ball joint studs. 

7. Rotate spindle back and fourth quickly ten (10) 
times. 

8. Push the spindle at end of the steering arm with 
a push/pull gauge at one RPM. Multiply the 
reading by 0.53 to obtain lower ball joint turning 
torque in ft-lbs. 

f the total ball joint torque (upper/lower ball 
oints) exceeds 16 N-m (12 ft-lbs), remove both 
sail joints from the axle. Evaluate the torque of 
each at 10 RPM using a dial indicator torque 
wrench. Replace the ball joints if the individual 
turning torque exceeds 4.0 N • m (35 in-lbs). 

If replacement ball joints are required, evaluate 
turning torque of each before installation. 

9. If the total ball joint torque does not exceed 16 
N-m (12 ft-lbs), high spindle turning efforts are 
the result of tightening fasteners out of 
sequence which pre-loads joints improperly. 
Loosen lower ball joint nut to end of stud and 
strike the spindle near the lower ball joint to 
break the spindle loose from stud. 

CAUTION: The following torque sequence must be 
followed exactly when securing the spindle. 

10. Ensure that the ball joint rubber grease boot is 
seated at the base of the stud against the 
socket. 

11. Wipe any grease from the studs. 

12. Install the camber adjuster. 

13. Tighten the lower nut to 54 N-m (40 ft-lbs). 

14. Install new upper nut and tighten to 115-136 
N-m (85-100 ft-lbs). Tighten nut to next 
castellation and install new cotter pin. 

15. Finish tightening the lower nut to 129-149 N • m 
(95-110 ft-lbs). 

CAUTION: The camber adjuster will seat itself 
into the spindle at a predetermined position 
during the tightening sequence. Do not attempt 
to adjust this position. 

16. Recheck the spindle rotational torque using the 
push/pull gauge as described in this Section to 
ensure it does not exceed 20 N-m (15 ft-lbs). 


Steering Linkage Bail Studs 
Aerostar 

NOTE: Due to the design of the rubber-filled ball 
socket, linkage installation must be done with the 
steering gear centered and front wheels in the 
straight ahead position. 

1. Disconnect the tie rod end from the spindle 
using Pitman Arm Remover, Tool T64P-3590-F 
and remove the tie rod end from the tie rod. 

CAUTION: During removal/disassembly 
procedures, do not deform the metal edges 
around the bail stud. 


2. "Double nut” each stud. Install a "clicker-type" 
torque wrench at 20 N-m (15 ft-lb) and slowly 
turn the ball stud. If the stud can be rotated 
more than 40 degrees without reaching 20 N • m 
(15 ft-lb), replace the component. 

3. Reassemble the tie rod to the tie rod end. 

4. Adjust the steering gear input shaft so that the 
steering gear is in the "on-center" position. 
Firmly seat the tie rod end stud into the spindle. 
Tighten the spindle arm stud nuts, making sure 
that the gear remains centered and tie rod end 
stud does not rotate. Secure all nuts with cotter 
pins. 

5. After installation, check toe-in. Readjust if 
necessary. 


Steering Linkage Ball Studs 
Ranger/Bronco II 

NOTE: Due to the design of the rubber-filled ball 
socket, linkage installation must be done with the 
steering gear centered and front wheels in the 
straight ahead position. 

1. Disconnect and remove the linkage from the 
vehicle. Disassemble the tie rod from the drag 
link. 

CAUTION: Do not tighten the tie rod to drag link 
nut until the linkage has been reinstalled into the 
vehicle. The tie rod stud must turn freely in the 
drag link hole. 

4. Center the steering gear in the vehicle; loosely 
install the linkage into the Pitman arm and 
spindle holes and tighten the Pitman arm stud 
nut to specifications. Tighten the spindle arm 
stud nuts, making sure that the gear remains 
centered. Finally, tighten the tie rod to drag link. 
Secure all nuts with cotter pins. 

5. After installation, check toe-in. Readjust if 
necessary. 


Attachments and Fasteners 

Check the following components with associated 
brackets, fasteners, ball joints, and bushings for 
damage or looseness and service as required. 

• Front wheel lug nuts 

• Front and rear springs/shocks/control arms 

• Front/rear suspension components 

• Axle and radius arm pivot brackets to Frame 
(Ranger/Bronco II) 

• Steering gear to frame crossmember 

• Pitman Arm (Ranger/Bronco II) 

Refer to Specifications at the end of this Section 
for torque specifications. 


Brake Drag 

Inspect brake system for: 

• Binding/non-releasing brake cables. 

• Seized wheel cylinder or calipers. 















0Z-CSSMO 


08-09 


S8SZ 


59-lV 


001-09 


OEMJOl 


oemxh 


OCi-OOl 


oet-ooi 


owz 




S8-IV 


«n-w 


801-28 


8m 


88-SS 


SEK8 


9ZI-SCI 


9Zl-S£t 


9zi-sei 


9ZI-SGI 


ss-ot 


SS-Ofr 


88-SS 



uotysod ,epu feuuou, em ut epre am tym entuoi peyeeds eiy o) uew&i® 


yog Apog at jeyoejg jeddn jeqjosqv *»ms 


yog jejpejg jeddn ojjeqiosqv>poMS 


mw £**>8 J»«n °i *xx*s 


(D t"N »8>l»»g euiejg jyn at uuv iojjuoq jeddn 


® yog pue mN fcysnoH ew <n uuv tayuoo jeddn 


yog pue mN teyoejg euiejg oj uuv toyuoo Jeddn 


® yog pue y)N m**jg owbjj oj uuv (oyuog jomoi 


® yog pue yiN Bujsnon epcy cy uuv |Oiyioo mwoi 


apty oi jeduing eounop 


yog jeurema jeddn 6uuds |»o 


mN jeumjeg jsmo-| 6uud$ yon 


uoRdposea 


UV1SOH3V - SN0UV0ldl03dS SHOW! NCHSN3dSnS HV3B 


02-2SSWO 


•|nu uief BuwamSy eyuM ipuejM iyjM pue poj ey eiy pioh® 
u;d jeyooety (bjsui o) uoyeyejseoixeu eiy o>jnu eiyeoue/ipe ‘peynbejy pueenbjo)peypedsemoj ueiu&j® 
enbjoj peyeeds eiy oj peuem&j sjeueisej jeiyo ye iyiM uoiysod epu ieuuou eiy w eptyeA ety iyiM enbjo) peyeeds eiy oy uew&j® 



ZE-Z2 


021-08 


SC-S2 


frZ-91 


12-SI 


on-oot 


ee-pz 


w-oi 


2GI-06 


«n*u 


sei-96 


89-8* 


001-QZ 


21-8 


££'22 


21-8 


os-ze 


£91-801 


em 


££-22 


82-02 


061-9EI 


Sfr-ZE 


81-W 


8ZI-E21 


smN ujjy 6uysn[pv oj uuv pjjuoo Jeddn 


© mN uiep pou «l aj pug pog eg. 


© ion ujjv etpuids oi pug pou eg. 


mN Jeg jezyiqeis °1 W «z«KieiS 


syog euiejg oj jejpejg 6uyunow jeg jezyKjeig 


yiN Jeg uuy lOfluoo jemo-| 0) jeg jezyiqeiS 


yog pue mN W yeg jeddn °l etpwds 


® rnN jump yeg »mr\ oi eputds 


mN lees Ouuds Jeddn oi jeqjosqy jpais 


syog uuv loyuoo jeMog oj jeqjosqy >poys 


yog eujejg oi jeduing punoqeg 


® yog pue mN Jequieuissojo i# oi uuv toyuog jemoi 


yog euiejg oi jeduing eounop 


yog pue mN suiejg oj jeutejeu yog puB jwpejg urejQ imoo 


yog pue mN euiejg oi myoejg 6uyunoyy uuv Buysnipv 


uondMoeea 


enbiox 


BV1SOB3V - SNOUV3U03dS 300B01 NOtSN3dSOS XNOU3 


3WS9E03 


3l-9fr££30 


smu jo sprys uo eseejS jo yo esn men 


I 


JO)BOjpU| |BjO 

0-102>-1001 

jeAOuuey uuv ueuyig 

d-06S£-dWl 

jSAOuieu Jeisnfpv Jequieo 

g-ovo£-ii8a 

uondposeg 

tool 


speejiy jnu pue yoq hp ‘ueep joj eje suoyeoypeds enbjoi® 




SlOOi 30IAH3S lYOSdS 


® entuoi 


HV1SOH3V - SN0UV0U103dS 3nOBOi inN 133HM 


SNOIlV 0 ldlO 3 dS 


12-8S0-00 


Aimqepeoy 


I.Z-SS 0-00 



































































































x-mtio 


001-99 

9€l-Sll 

w - mN pms m«f gcg »ddn 

0U-S6 

61-1-621 

w — jon pms w ipa 

0U-S8 

osi-su 

zxv - w pms hw m i«wn 

9H-1-01 

861-lH 

JXJ-—mN pnis H»or Iieg xmn 

SI-IS 

ooi-oz 

W 3IPUKIS « poa *1 

EV-06 

zs-ot- 

a/veets 6upsn[py poy ay. 

K9-81- 

88-S9 

PN uuv snipey oj leg jezgKjBjg 

zroe 

19-OP 

«og laipejg 6ujunoyr <n leg »zinqets jeey 

Sll-KZ 

991-001 

mN laipejg jaey oj eppeys 6uuds Jeey 

sii-k 

991-001 

kin auieiy 0 ) Buuds jeey 

su-tz 

991-001 

mN 6uuds <n eppans jeey 

€9-IK 

S8-9S 

K>n laipejg jeddn <K jeqjosqv jpons Jeey 

€9-11- 

S8-9S 

kin jejpejg jaNKn 0 ) jaqiosqv >poys jaay 

91-99 

201-88 

kin aiB(d oi «og-n Buuds jbbt jeey 

os-se 

89-ZV 

syog Bupeuuog pipejg uuv snipey 

ou-zz 

2SM-01 

snog eurey oi leipaig uuv snipey 

021-08 

€91-601 

kin euiejy oi uuv snipey 

sz-is 

OOI-OZ 

kin KUfl 6bjq oi uuv ueuipy 

S8-S2 

ZM6 

kin |B»S Buuds 0 ) jaqjosqv >pogs U»y 

ZL-Zt 

86-ZS 

jhn uuv snipey oj jaqjosqv >poqs juoy 

81-Ct 

1-2-81 

jpg peas Buuds oi Jaduing 

26-OZ 

S21-S6 

kin aiuejj oi laipejg uuv spiv 

0SI-02I 

€02-€9l 

nog jeipejg oi uuv spiv 

«n-u 

UhN 

uofldpoaaq 

| suoneaypads enhioj. 


If 00N0HS/H33NVU - SN0UV3fcJO3dS 300801 


3Z-SSSM3 


cc-ez 

sp-ie 

«og wimpo <* peqM Buueais 

ZP-OZ 

zs-it- 

MOQ jeog m uuinpo jo«ot 6uuee»s 

Zp-0£ 

zs-it- 

yog pue kin ejBipeuueiui jeMcr) 0) yeus ejetpeuueKJi jeddn Buueeis 

zp-oe 

ZS-IP 

«og pue kin «Bt(S ajejpeuueiui an uunpo Buueejs 

91-21 

€2-91 

spog ajeid joaoo jooy uuinpg Buuaejs 

91-21 

€2-Sl 

Dog jeipejg jeddn uumpo 6uuea*s 

S01-08 

2KI-801 

UogpueinN jequjatussotio juai y an jeag 6uueejs 

«n-u 

“HI 

uond|JMaa 

| enbioi 


HV1S0H3V - SN0UV3UO3dS 300801 NHOTOO ONV BV30 0NI8331S 


02-KSSKJ3 


ZP-SC 

P9-LP 

(eu£ug seg toe) nog laipejg pue aiuBug an poddns 

ip- se 

P9-LP 

(euifjug seg toe) lK>g eui&g an teipejg dwny BuuaetSJaMoy 

ZKS€ 

POrLP 

(au; 6 u 3 seg toe) nog lejpejg oi duuy Suuaejs JeMoy 

lp- se 

*9 -IP 

(euCug seg to e) l»pejg « «og lueuusnjpv Aemy jan 

SHK 

19-IK 

(au 6 u 3 seg te' 2 ) a« 6 tg oi jejpejg dumy fxiueais jamoy 

SHE 

19-lK 

(aui 6 u 3 seg te e) nog tejpejg c« dumy 6uueaiS Jamoy 

«n-« 

UHg 

uondposaa 

j-' ■; 

| anbioi 


8V1S083V - SNOUVOUK>3dS 300801 dflOd 0NI8331S U3M0d 


(panunuoo) SN 0 llV 0 ldl 03 dS 


sz-aso-oo 


AjniqBpBOH 


ZZ-QSQ-00 























































































































00 * 056-23 


Roadability 


00 * 058*23 


SPECIFICATIONS (Continued) 


TORQUE SPECIFICATIONS - RANGER/BRONCO II 


Description 

Torque 

Nm 

Ft-Lhs. 

MANUAL AND POWER STEERING GEARS 



Bex Coupling to Steering Gear Input Shaft 

34-47 

25-35 

Pitman Arm to Gear Nut 

230-312 

170-230 

Pitman Arm to Linkage Nut 

68-101 

50-75 

Steering Gear to Frame Belt 

73-88 

54-66 

POWER STEERING PUMPS 



Alternator Adjusting Bolt 

33-54 

22-40 

Alternator Pivot Bolt 

55-67 

40-50 

Power Steering Pump to Bracket Bolt 

41-61 

30-45 

Power Steering Pump Bracket to Engine Block Bolt 

41-61 

30-45 

STEERING COLUMNS 



Intermediate Shaft to Steering Shaft Bolt 

34-46 

25-34 

Steering Column to Bracket Bolt 

17.6-38 

13-28 

Bracket to Pedal Casting 

26-37 

19-27 

Steering Column Floor Cover Plate Bolt 

8.5-13 

6.3-9.6 

Steering Wheel to Steering Shaft Bolt 

31-45 

23-33 

STEERING LINKAGE 



Pitman Arm to Gear Nut 

230-312 

170-230 

Pitman Arm to Linkage Nut 

68-101 

50-75 

Tie Rod Adjusting Sleeve Clamp Nuts 

40-57 

29-41 

Tie Rod Ball Stud to Spindle 

68-101 

50-75 


CG3499-2C 


ROTUNDA EQUIPMENT 


Model 

Description 

007-00014 

Radial Run-Out Gauge 


CG6880-1A 































































Can be purchased as a separate item. 
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OWNER MAINTENANCE CHECKS 


Listed below are vehicle maintenance checks and 
inspections that should be performed by the owner or 
qualified service technician at the indicated intervals. The 
Owner’s Guide contains supporting specifications and 
service information. 

Any adverse conditions should be brought to the attention 
of the dealer or qualified service technician as soon as 
possible. 

These Owner Maintenance checks are generally not 
covered by warranties. 

When The Owner Stops For Fuel: 

• Check the engine oil level. 

• Check the windshield washer fluid level. 

• Look for low or under-inflated tires. 

While Operating the Vehicle: 

• Note any changes in the sound of the exhaust or any 
smell of exhaust fumes in the vehicle. 

e Check for vibrations in the steering wheel. Notice any 
increased steering effort or looseness in the steering 
wheel, or change in its straight ahead position. 

• Notice if the vehicle constantly turns slightly or ‘‘pulls’’ 
to one side when traveling on smooth, level road. 

• When stopping, listen and check for strange sounds, 
pulling to one side, increased brake pedal travel or 
“hard" to push brake pedal. 

• If any slipping or changes in the operation of the 
transmission occurs, check the transmission fluid level. 

• Check automatic transmission PARK function. 

• Check parking brake. 

At Least Monthly: 

e Check and adjust tire pressure (cold). 

• Check coolant level in the coolant recovery reservoir. 

• Check operation of lights, hom, turn signals, windshield 
wipers and washers, and hazard warning flasher. 

e Check for fluid leaks by inspecting the surface beneath 
ttie vehicle for oil, coolant, or other fluid drips. Clean 
water from the air conditioning system is normal. 


At Least TWIce a Year (i.e., Every Spring and Fall): 

e Check power steering reservoir fluid level. 

• Check fluid level in clutch master cylinder. 

e Check radiator, heater and air-conditioning hoses for 
leaks or damage. 

• Check for worn tires. 

• Clean body and door drain holes. 

e Flush complete underside of vehicle. 

• Inspect underbody components for damage. 

• Check exhaust system for leaks or damage. 

NOTE — It is normal for a certain amount of 
moisture and staining to be present around the 
muffler seams. The presence of soot, light surface 
rust or moisture does not Indicate a faulty muffler. 

• Check parking brake system. 

• Check headlight alignment. 

• Check seat and shoulder belt webbing, buckles and 
release mechanisms. 

• Inspect seat back latches for proper operation. 

• Check air pressure in spare tire. 

At Least Once a Year: 

• Lubricate door hinges and checks. 

• Lubricate door, hood and deck locks, and latches. 

• Lubricate door rubber weatherstrips. 

• Inspect and lubricate automatic transmission linkage 
and controls. 

• Clean battery and terminals, check electrolyte level on 
low maintenance (auxiliary and replacement) batteries. 

• Check manual transmission, 4x4 transfer case, front 
and rear axle fluid levels. 

Tire Rotation 

Tire rotation is recommended by all tire and vehicle 

manufacturers to improve wear life and to avoid abnormal 

wear. 

• Rotate tires the first time between 5,000 and 7,500 
miles (8 000-12 000 km) or earlier if there is any sign of 
uneven treadwear. The first rotation is most important. 

• Subsequent tire rotations should be performed at 
15,000 miles (24 000 km) maintenance intervals. 

(See the Owner Guide for details.)_ 
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Maintenance and Lubrication 


MAINTENANCE (Continued) 




LUBRICATE WITH LONG-LIFE 
LUBRICANT CIAZ-19590-BA 
IESA-MIC7S-B) OR EQUIVALENT 


AUTOMATIC TRANSMISSION LINKAGE 


BRAKE MASTER 
CYLINDER 




LUBRICATE 

WITH 

LONG-LIFE 

LUBRICANT 

C1AZ-19690-BA 

(ESA-M1C7S-B) OR 

EQUIVALENT 


AUTOMATIC TRANSMISSION 
KICKDOWN CABLE 



TRANSMISSION 
• DIPSTICK 
(AUTOMATIC) 


TRANSMISSION 

KICKDOWN 

CABLE-7A185 


AEROSTAR CHASSIS LUBRICATION POINTS 


REPACK FRONT 
WHEEL BEARINGS 
(BOTH SIDES) 




MANUAL 
TRANSMISSION 
FILL PLUG 
CHECK LEVEL 
(DRIVERS SIDE) 


REAR AXLE PLUG 
- DANA AXLE - 
CHECK REAR AXLE 
LUBRICANT LEVEL 


REAR AXLE FILL PLUG 
FORD AXLE 
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SUBJECT 


PAGE 


GENERAL INFORMATION 

General Wrecker Towing Procedure.. 00-08*1 

Towing Speeds .00-08-2 

TOWING CONNECTIONS—AEROSTAR 

Front Wheels Off Ground. 00-08-3 

Rear Wheels Off Ground . 00-08-5 

TOWING CONNECTIONS—RANGER/ 

BRONCO II 

Front Wheels Off Ground—4x2 Vehicles. 00-08-6 


TOWING CONNECTIONS—RANGER/BRONCO II (Cont'd.) 

Front Wheels Off Ground—4x4 Vehicles__ 00-08-8 

Rear Wheels Off Ground—Vehicles with 

■r Rear Bumper ........ 00-08-11 

Rear Wheels Off Ground—Vehicles 

without Rear Bumper . 00-08-12 

VEHICLE APPLICATION. . 00-08-1 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


GENERAL INFORMATION 


General Wrecker Towing Procedure 


Preparatory Steps 


Release the parking brake and place the 
transmission in neutral. As a general rule, vehicles 
should be towed with the driving wheels off the 
ground. If the driving wheels cannot be raised off the 
ground, or if the transmission or differential are 
inoperable, place the driving wheels on a dolly or 
disconnect the rear driveshaft. 


When a vehicle is towed on its front wheels, the 
steering wheel must be clamped in the straight 
ahead position. Use a steering wheel clamping 
device designed for towing service such as those 
provided by towing system manufacturers. Do not 
use the vehicle's steering column lock to lock the 
wheels in a straight ahead position when pulled from 
the rear. If the ignition key is not available, place a 
dolly underneath the driving wheels of the vehicle 
and tow with the non-driving wheels raised. 


4-wheel drive vehicles are handled as follows—if 
the transfer case is inoperative, the rear driveshaft 
must be removed or the rear wheels raised along 
with disengaging the manual or automatic locking 
hubs; otherwise, 



1. Place the transmission (automatic or manual) in 
N (NEUTRAL). 


Place the manual locking hubs (if equipped) in 
the FREE position. Disengage the automatic 
locking hubs (if equipped). 


On vehicles equipped with lever actuated 
transfer case, place the lever in the N 
(NEUTRAL) position. The "4x4 and Low 
Range" indicator lamps on the instrument 
panel will be off with the case in neutral. 


On vehicles equipped with electronically actuated 
transfer case, place the case in 2H. The "4x4 and 
Low Range" indicator lamps will be off with the case 
in 2H. Follow towing speeds for a "4x2" vehicle. 


CAUTION: It Is recommended that only an 
unloaded vehicle be towed when either the front 
or rear wheels are off the ground. 


If towing with a minimal load is unavoidable, 
care must be taken to properly restrain load 
from shifting and distribute the load evenly in 
the pickup box. 

























GENERAL INFORMATION (Continued) 


Towbar/Chains/Hooks 

To avoid metal to metal contact and possible 
damage to chrome, bumper, or lower body panels, a 
special wide-belt sling should be used to lift and tow 
ALL Trucks. When attaching towbar, take care to 
avoid damage to license plate and frame, fog lamp 
and air spoiler. 

CAUTION: Use caution when attaching tow 
hooks and safety chains to vehicle. Position and 


remove hooks with care to avoid damage to 
brake hoses, brake lines and steering linkage 
components. 

NOTE: On vehicles equipped with bumper guards, 
make sure the towbar is under the bumper and the 
weight of the vehicle is not supported by the bumper 
guards. 


TOWING EQUIPMENT-GENERAL 



MATERIAL-4x4 WOOD BLOCK 
2x4 LUMBER ACTUALLY MEASURES 1-1/2" x 3-1/2" 
4x4 LUMBER ACTUALLY MEASURES 3-1/2" x 3-1/2" 


Y2731-2D 


Towing Speeds 
4x2 Vehicles 

On 4x2 vehicles, when towing with the rear 
wheels on the ground, or all four wheels on the 
ground, do not exceed a maximum speed of 56 
km/h (35 mph) and a maximum distance of 80 km 
(50 miles). 

On 4x2 vehicles, when towing with the rear 
wheels off the ground, do not exceed a maximum 
speed of 80 km/h (50 mph). There is no maximum 
distance for towing. 


4x4 Vehicles 

When towing 4x4 vehicles, do not exceed a 
maximum speed of 80 km/h (50 mph) with the front 
or rear wheels off the ground or 88km/h (55 mph) 
with all four wheels on the ground, There is no 
maximum distance for towing. 















FRONT WHEELS OFF GROUND - T-HOOKS 



® PLACE A 4 X 4 WOOD BLOCK UNDER THE FRONT BUMPER AND AGAINST THE SPOILER. 
PLACE THE TOWBAR AGAINST THE FRONT FACE OF THE 4 X 4 WOOD BLOCK._ 
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NOTE: WHEN TOWING WITH THE 
REAR WHEELS OFF THE 
GROUND, IT IS RECOMMENDED 
THAT T-HOOKS BE USED. 

NOTE: ON VEHICLES EQUIPPED WITH 
AN UNDER VEHICLE SPARE 
TIRE CARRIER, REMOVE THE 
TIRE ASSEMBLY FROM THE 
CARRIER. STORE IN SECURE AREA 
DURING TOWING. HOLD-DOWN 
HARDWARE IS PROVIDED WITH 
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Towing 


TOWING CONNECTIONS—RANGER/BRONCO II 

Front Wheels Off Ground—4x2 Vehicles 
Towing with J-Hooks 

NOTE: The use of T-hooks is recommended for 
towing the vehicle with the front wheels off the 
ground. 

1. Attach the J-hooks under the axle, outboard of 
the radius arm. 


2. Position a 4x4 wood block in front of the 3. Position the towbar under the spoiler and 

crossmember and behind the spoiler. Make against the 4x4 block, 

sure the 4x4 wood block fits inside of the 4 . Attach safety chains around the axle inboard of 
spoiler. the spring seat. 
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Towing 
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TOWING CONNECTIONS—RANGER/BRONCO II (Continued) 


Towing with T-Hooks 

1. Insert T-hooks in the T-hook slot in frame 
forward of the wheels. 

2. Position a 4x4 wood block in front of the 
crossmember and behind the spoiler. Make 
sure the 4x4 wood block fits inside of the 
spoiler. 


3. Position the towbar under the spoiler and 
against the 4x4 block. 

4. Attach safety chains around the axle inboard of 
the spring seats. 


FRONT TOWING - T-HOOKS -4X2 VEHICLES 












WOOD BLOCK 












Front Wheels Off Ground—4x4 Vehicles 

Towing with J-Hooks (Except Ranger GT 
Model) 

NOTE: The use of T-hooks is recommended when CAUTION: Make sure the hook does not 

towing the vehicle with the front wheels off the interfere with the brake lines. 

ground. 

1. Attach J-hooks over the axle, outboard of the 
upper ball joint. 



2. Position a 4x4 wood block in front of the 4. Attach safety chains around the axle inboard of 
crossmember and behind the spoiler. Make the spring seats, 

sure the 4x4 wood block fits inside the spoiler. 


3. Position the towbar under the spoiler against 
the 4x4 wood block. 
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Towing 


00-08-9 


TOWING CONNECTIONS—RANGER/BRONCO If (Continued) 


Towing with T-Hooks (Except Ranger GT 
Model) 

1. Insert T-hooks in the T-hook slot on frame 
forward of the wheels. 


2 . 


Position a 4x4 wood block in front of the 
crossmember and behind the spoiler. Make 
sure the 4x4 wood block fits inside of the 
spoiler. 


3. Position the towbar under the spoiler against 
the 4x4 wood block. 

4. Attach safety chains around the axle inboard of 
the spring seat. 


FRONT TOWING - T-HOOKS - 4 X 4 VEHICLES (EXCEPT BRONCO II 


SPOILER 
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Towing with T-Hooks—Ranger GT Model 

NOTE: Remove the shipping plate if still installed on 
the vehicle. If unable to remove the shipping plate, 
insert the T-hook in the T-hook slot in the shipping 
plate as shown. 

1 . Insert the T-hooks and tow chains through 
rectangular openings in spoiler. 


2. Attach T-hooks to tie-down slots on frame or in 
tie-down brackets, if so equipped. 

3. Postion towbar under bumper. 

4. Attach safety chains to axle, inboard of springs. 














TOWING CONNECTIONS—RANGER/BRONCO II (Continued) 



SHIPPING PLATE REMOVED—L.H. SIDE 
VIEW A 


SHIPPING PLATE INSTALLED-R.H. SIDE 
(REMOVE IF POSSIBLE) 

VIEW A 

















Towing 
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TOWING CONNECTIONS—RANGER/BRONCO II (Continued) 


Towing with J-Hooks—Ranger GT Model 

Do not use J-hooks when towing Bronco II 
"Eddie Bauer" Model vehicles with the front 
wheels off the ground. Use T-hooks only. 
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Towing 
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TOWING CONNECTIONS—RANGER/BRONCO II (Continued) 
Towing with J-Hooks 

1. Attach J-hooks under the axle outboard of the 
leaf springs. 

CAUTION: Make sure the J-hook routing will not 
damage the exhaust system. 

2. Position the towbar under the bumper. 

3. Attach safety chains around the axle inboard of 
the leaf spring. 



REAR TOWING J-HOOKS - REAR BUMPER VEHICLES Y2463-2B 


Rear Wheels Off Ground—Vehicles 
without Rear Bumper 

Towing with T-Hooks 

1. Remove under frame spare tire if so equipped. 

2. Attach T-hooks to tie down slots on frame 
behind wheels. 
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Towing 


JJli] 


TOWING CONNECTIONS—RANGER/BRONCO II (Continued) 


3. For vehicles with single fuel tank: 

Position 4x4 wood block under frame and 
against spring shackes. 

Position towbar under frame. 

4. For vehicles with dual fuel tanks: 


Position 4x4 wood block under frame behind 
license plate (short bed) or forward of license 
plate (long bed). 

Position towbar under 4x4 wood block. 

5. Attach safety chains to axle, inboard of springs. 
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Towing 
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TOWING CONNECTIONS—RANGER/BRONCO II (Continued) 


Towing with J-Hooks 

1 . Remove spare tire if so equipped. 

2. Attach J-hooks to axle, outboard of springs. 

3. For vehicles with single fuel tank: 

Position 4x4 wood block under frame and 
against spring shackles. 

Position towbar under frame. 

4. For vehicles with dual fuel tanks: 


Position 4x4 wood block under frame behind 
license plate (short bed) or forward of license 
plate (long bed). 

Position towbar under 4x4 wood block (short 
bed) or frame (long bed). 

Attach safety chains to axle, inboard of springs. 

NOTE: Make sure J-hook routing will not 
damage the exhaust system. 
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Engine/Transmission Mounting 


02-03-1 


SECTION 02-03 Engine/Transmission Mounting 


SUBJECT PAGE 

REMOVAL AND INSTALLATION 

Engine Supports. 02-03-1 

Transmission Supports. 02-03-1 


SUBJECT PAGE 

VEHICLE APPLICATION. 02-03-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


REMOVAL AND INSTALLATION 


Transmission Supports 

Removal 

1. Place a block of wood and a jack under the 
transmission. 

2. Remove the two nuts attaching the insulator to 
the crossmember. Raise the transmission 
sufficiently to lift the insulator from the 
crossmember. 

3. Remove the two bolts and nuts attaching the 
crossmember to the frame side rails and 
remove the crossmember. 

4. On vehicles so equipped, remove the fasteners 
attaching the exhaust hanger to the rear engine 
mount. 

5. Remove the two bolts attaching the insulator to 
the transmission and remove the insulator and 
retainer assembly. 

Installation 

1. Position the insulator and retainer assembly to 
the transmission. Install the two attaching bolts 
and tighten to specification. 

2. If so equipped, install the fasteners attaching 
the exhaust hanger to the insulator. Tighten to 
specification. 

3. Install the crossmember to the frame side rails. 
Tighten the attaching nuts and bolts to 
specification. 

4. Lower the transmission and install the insulator 
crossmember attaching nuts. Tighten to 
specification. 

5. Remove the jack and wood block from under 
the transmission. 


Engine Supports 

Removal 

1. Remove the fan shroud attaching screws. 

2. Support the engine using a wood block and a 
jack placed under the oil pan. 

3. Remove the nits and washers attaching the 
insulators to the engine bracket. Lift the engine 
sufficiently to disengage the insulator upper 
stud from the crossmember engine bracket. 

4. Remove bolt attaching fuel pump shield to LH 
engine bracket, if required. 

5. Remove insulator-to-crossmember attaching 
nut and washer assembly. Remove engine 
mount. 

Installation 

1 . Install the engine mount to the crossmember. 

2. Install the bolt attaching fuel pump shield to LH 
bracket, if required. Tighten to specification. 

3. Lower the engine until the insulator stud 
engages in the slot/hole of engine bracket. 
Install attaching nuts and tighten to 
specification, 

4. Remove the jack and wood block from the 
engine oil pan. 

5. Install the fan shroud attaching screws and 
tighten to specifications. 




















SCREW AND WASHER 
ASSEMBLY 
N802653-S100 
TIGHTEN TO 
54-81 N-m 
140-60 FT-LB) 


RH BRACKET AND 
INSULATOR ASSEMBLY 
60)10 


FRONT OF VEHICLE 


STUD 

N803564-S100 
(2 REQ'D) 



LH BRACKET AND 
INSULATOR ASSEMBLY 
6C060 



REAR ENGINE SUPPORT 
INSULATOR AND 
RETAINING ASSEMBLY 
60091 

SCREW AND WASHER 
ASSEMBLY 
388824-S2 
TIGHTEN TO 
81-106 N-m 
(60-80 FT-LB) 


NOTE ON CROSSMEMBER 
DESIGNATES POSITION 
OF INSTALLATION 


NUT-N620483-S2 
TIGHTEN TO 
96-127 N-m 
(71-94 FT-LB) 


REAR ENGINE 
FRAME SUPPORT 
5069 


FRONT OF VEHICLE 


NUT AND WASHER 
ASSEMBLY 

TIGHTEN TO 96-127 N-m 
(71-94 FT-L8) 

(2 REQ'D) 


INSTALLATION OF REAR 
TRANSMISSION SUPPORT 
WITH 4 AND 5 SPEED MANUAL 
TRANSMISSION 


MSTALLATMN OF FRONT 
MOUNTS 


NUT-N620482-S2 
TIGHTEN TO 50-71 N-m 
<37-52 FT-LB) 


SUPPORT 
7F468 (LH) 
7R314 (RH) 



NUT-N620482-S2 
TIGHTEN TO 
50-71 N-m 
(37-52 FT-LB) 


VEWX 


BOLT AND RETAINER 
N803691-S150 


REAR ENGINE 
FRAME SUPPORT 
5059 


REAR ENGINE 
SUPPORT INSULATOR AND 
RETAINING ASSEMBLY 
6D091 

SCREW AND WASHER 
ASSEMBLY 
388824-S2 
TIGHTEN TO 
81-108 Nm 
(60-80 FT-LB) 



FRONT OF VEHICLE 


NOTE ON CROSSMEMBER 
DESIGNATES POSITION 


REAR ENGINE 
FRAME SUPPORT 
5059 


INSTALLATION OF REAR 
TRANSMISSION SUPPORT 
WITH A4LD AUTOMATIC 
TRANSMISSION 



A9773-2C 


REMOVAL AND INSTALLATION (Continued) 








REMOVAL AND INSTALLATION (Continued) 


Engine and Transmission Supports—Ranger/ 
Bronco II 2.3 L Engine 


STUD 

N804044-S100 
TIGHTEN TO 
62-81 N-m 
(45-60 FT-LB) 


ENGINE 
BRACKET- 
6046 (RH) 

INSULATOR 
ASSEMBLY s 
6038 
NUT 
N802073-S2 
TIGHTEN TO~'- 
97-127 N-m <331 


SCREW AND 
WASHER 
ASSEMBLY 
N802653-S100 
61-81 N-m 
(45-60 FT-LB) 


NUT AND 
WASHER 
ASSEMBLY 
' N801995-S2 
88-115 N-m 
(88-115 FT-LB) 


ENGINE 
BRACKET 
68033 (LH) 


NUT AND WASHER 
ASSEMBLY 
N801995-S2 
88-115 N-m 
(88-116 FT-LB) 


INSULATOR SPACER 
- ASSEMBLY 6K017 
6038 

RIVET ±X I / 
65092-S2 3 j / 




NUT AND\ \ 
WASHER \ 
ASSEMBLY \ 
N802330-S2 \ 
(2 REQ'O) 
97-127 N-m 
(65-85 FT-LB) 

ENGINE j 
BRACKET' 
6028 (RH) 


NUT AND 
WASHER 
ASSEMBLY 
801995-S2 
TIGHTEN TO 
88-115 N-m 
(66-85 FT-LB) 


FRONT OF VEHICLE 


ENGINE 
BRACKET 
6061 (LH) 


BOLT AND 
RETAINER 
ASSEMBLY 
N802453-S150 


SCREW AND WASHER 
ASSEMBLY 
N801835-S100 
TIGHTEN TO 
91-127 N-m 
(71-94 FT-LB) 

SCREW AND 

WASHER 

ASSEMBLY 

/ /(2 REQ'D) 

TIGHTEN TO 
81-108 N-m 
(60-80 FT-LB) 
INSULATOR AND 
. RETAINER ASSEMBLY 
/ 6Q091 

' FRONT ENGINE 
. SUPPORT ASSEMBLY 
/ 5059 

TRANSMISSION 
. SUPPORT 
7F468 (LH) 


BOLT 

N80366G-S2 


INSULATOR 
ASSEMBLY - 


ENGINE Jl 
BRACKET-/ T 
6028 (RW/ X 


FOR 4x4 ONLY 

SAME AS MAIN VIEW EXCEPT AS 
SHOWN 

_ VIEW X _ 

INSULATOR AND 
RETAINER ASSEMBLY 
1 6DQ91 



FOR MANUAL** 
TRANSMISSION 
AND SUPERCAB ONLY 


NUT-N621946-S2 
(3 REQ'D) 
TIGHTEN TO 
88-105 N-m 
(65-80 FT-LB) 


RIVET 

6S092-S 

% 

VIEW Z 


—6509 

4L. 


BRACKET 
' 7F468 


NUT AND 
WASHER 
ASSEMBLY 
N802330-S2 
97-127 N-m 
(66-85 FT-LB) 


INSTALLATION WITH A 2.3L EFI ENGINE 


BOLT 

N803660-S2 

NUT 

N800937-S100 
TIGHTEN TO 
88-115 N-m 
(65-85 FT-LB) 


REAR ENGINE 
SUPPORT 
ASSEMBLY 
6059 



NUT 

N800837-S100 
TIGHTEN TO 
88-115 N-m 
(65-85 FT-LB) 


A871B-2E 








02-03-4 


Engine/Transmission Mounting 


02-03-4 


REMOVAL AND INSTALLATION (Continued) 


Engine and Transmission Supports—Ranger/ 
Bronco II with 2.9L Engine 




WASHER 


NUT AND WASHER 
N801995-S2 
(2 RECTO) 

TIGHTEN TO 
88 -115 Nm 
(65-85 FT-LB) 


SUPPORT 
7R314 (RH) 


INSULATOR 

ASSEMBLY 

6038 



SCREW AND WASHER 
ASSEMBLY-N802653-S100 
(6 REQ'D) 

61-81 N-rti 

(45-60 FT-LB) j 


INSULATOR AND 
RETAINER ASSEMBLY 
6D091 


FRONT ENGINE 
SUPPORT 

BRACKET-6046 (RH) 




FRONT ENGINE 
SUPPORT BRACKET 
6B033 (LH) 



SCREW 
390O66-S2 
TIGHTEN TO 
81-108 N m 
(60-80 FT-LB) 

RIVET - 
65092-S - 


NUT AND WASHER 
ASSEMBLY 
-N802330-S2 
(2 REQ'D) 

TIGHTEN TO 96-127 N m 
(71-94 FT-LB) 


, SCREW AND WASHER 
ASSEMBLY-N802653-S100 
. (6 REQ'D) 


FRONT OF VEHICLE 


/A /} 

INSULATOR / 
ASSEMBLY l 
6B032 (LH) ' 


' NUT AND WASHER 
, ASSEMBLY 
N802330-S2 


SUPPORT 


4X4 ONLY 
MAIN VIEW 


NUT 

N620483-S2 
TIGHTEN TO 
88-115 N m 
(65-85 FT-LB) 


7F468 (LH) 


SUPPORT 

ASSEMBLY 

5059 



BOLT-N803660-S2 
(2 REQ'D) 




SUPPORT-7F468 

(LH) 


\T -'V. NUT 

if N800937-S2 

1 ^ TIGHTEN TO 

j 88-115 N-m 

I (65-85 FT-LB) 

' SUPPORT 
- ASSEMBLY-5059 
VIEW Z 


A10224-2B 
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SUBJECT PAGE 

OVERHAUL (Cont'd) 

Fitting Main or Connecting Rod Bearings 

with Piastigage ..... 03-00-17 

Interpretation of "Service Limit" 

Specifications . . .. 03-00-14 

Pistons, Pins and Rings .. L. 03-00-18 

Valves. ............ ..... 03-00-15 

REMOVAL AND INSTALLATION 
Core Plugs .......... . 03-00-12 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronfco II vehicles. 


DESCRIPTION 


All engines use a positive; closed-type crankcase 
ventilation system and appropriate exhaust 
emission controls. The emission control systems 
are covered in detail in the Engine/Emissions 
Diagnosis * manual and in Section 03-08, Engine 
Emission Control. j 

This Section covers tests, adjustments, repair 
procedures, cleaning and r inspections that are 
generally common to all or most gasoline engines. 
When performing tests, adjustments and repairs, it 
is essential to follow the procedures and 
specifications provided. Specifications are listed at 
the end of each pertinent engine Section. 


Emission Calibration Label 

The emission calibration number label is located 
on the LH side door or LH door post pillar. It 
identifies the engine calibration number, the engine 
code number and revision level. 

These numbers are used to determine if parts are 
unique to specific engines. 

NOTE: It is imperative that the engine codes and the 
calibration number be used when ordering parts or 
making inquiries about the epgine. 


Vehicle and Engine Identification 

Vehicle identification, the location of the vehicle 
rating and data plates and engine code information 
is fully covered in Section 00-01, Descriptive Plates 
and Instructions. For specific and exact engine 
identification, a decal label is located on the engine 
timing belt cover. 

Always refer to this label when replacement parts 
are required or when checking engine calibrations. 
Engine parts often are not tpe same within a CID 
family. The identification codes ensure that the 
proper parts are obtained. The codes contain all 
pertinent information relating to dates, optional 
equipment and revisions. The Ford Master Parts 
Catalog contains a complete listing of the codes and 
their application. 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont'd) 

EGR Valve . 03-00-12 

Flywheel Ring Gear—Manual-Shift 

Transmission . 03-00-13 

PCV Valve Replacement . 03-00-14 

SPECIFICATIONS . 03-00-31 


Fuel Evaporative Emission Control System 

All vehicles are equipped with fuel evaporative 
emission control. The system is designed to limit 
fuel vapors released into the atmosphere. 

Refer to Section 7 of the Engine/Emissions 
Diagnosis "manual for troubleshooting of the fuel 
evaporative emission system. 


Fuel Vapor Emission Control System 

Three similar systems are used, depending on 
engine size and calibration. 

Each system consists of: 

• Sealed Fuel Tank 

• Pressure/Vacuum Relief Fuel Cap 

• Fuel Tank Vapor Valve 

• Carbon Canister 

System control and operation are accomplished 
through three separate basic functions in the system 
which are: 

a. Fill Control Vent System 

b. Tank Vapor Vent and Storage System 

c. Pressure and Vacuum Relief System (fuel cap) 


Fill Control/Vent System 

Fill limiting is accomplished through fill pipe 
configuration and/or internal vent lines within the fill 
pipe and tank. The vent system is designed to permit 
an approximate 10-12 percent tank volume air 
space when the tank is filled to capacity. This air 
space provides for thermal expansion of fuel, as well 
as being an aid to the in-tank vapor vent system. 


Can be purchased as a separate item. 
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l 

DESCRIPTION (Continued) 


Vapor Vent System 
In-Tank Venting 

This system provides [a vapor space above the 
gasoline surface in the fuel tank. This area is 
sufficient to permit adequate breathing space for the 
tank vapor valve assembly under all static and most 
dynamic conditions. Tljiis is accomplished by a 
mounting surface for the vapor valve assembly that 
is centrally located on thie upper surface of the tank. 



L - 

Lima Engine Plant 

Cl - 

Cleveland Engine Plant 1 

C2 - 

Cleveland Engine Plant 2 

W1 - 

Windsor Engine Plant 1 

W2 - 

Windsor Engine Plant 2 


CA7126-2C 
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DIAGNOSIS AND TESTING 


Engine Oil Leaks 

When diagnosing engine oil leaks, it is important 
that the source and location of the leak be positively 
identified before any rejpairs are made. The 
following procedure has been found to be very 
effective and requires only a minimum of equipment 
available in most dealerships. Prior to using this 
procedure, it is important to clean the cylinder block, 
cylinder head(s), rocker cover(s), oil pan and 
flywheel housing areas with a suitable solvent to 
remove all traces of oil. 

To perform oil leak diagnosis use Rotunda Oil 
Leak Detector 112-00020 or equivalent, or fabricate 
the following tool: 

1. Air supply and air hose. 

2. Air pressure gauge that registers pressure in 
6.89 kPa (1 psi) increments. 

3. Air line shutoff valve. 

4. Appropriate fittings to attach the above parts to 
the oil fill and PCV valve grommet holes. 

5. Appropriate plugs (bolts, rubber plugs) to seal 
all other openings leading to the crankcase, 
such as oil level indicator (dipstick), tube, etc. 

6. A solution of liquid detergent and vyater to be 
applied with a suitable type applicator such as a 
squirt bottle or brush. 

Fabricate the air supply hose to include the air line 
shutoff valve and the appropriate adapter to permit 
the air to enter the engine through the PCV valve 
opening. I 

Fabricate the air pressure gauge to a suitable 
adapter for installation on the engine at the oil fill 
opening. 



A8782-1C 


Testing Procedure 

1. Open the air supply valve until the pressure 
gauge registers 34 kPa (5 psi), maintain 34 kPa 
(5 psi) pressure. 

2. Inspect the sealed and/or gasketed areas for 
leaks by applying Snoop Pressure Check or a 
solution of liquid detergent and water over the 
areas for the formation of bubbles, which 
indicates leakage. The areas to examine are: 


Under Hood 

a. Rocker cover gasket. 

b. Cylinder front cover gasket. 

c. Intake manifold gaskets. 

d. Front and rear intake manifold end seals. 

e. Cylinder head gasket. 

f. Rubber grommets. 

g. Fuel pump seal and/or mounting gasket. 

h. Distributor O-ring. 

i. Oil level indicator (dipstick) tube connection. 

j. Oil pressure sending unit. 

k. Cup plugs and/or pipe plugs at the end of oil 
passages. 

Under Engine—With Vehicle on Hoist 

a. Oil pan gasket. 

b. Front and rear oil pan end seals. 

c. Cylinder front cover gasket. 

d. Front crankshaft seal. 

e. Oil filter seal and/or adapter gasket. 

f. Oil cooler mounting gasket and/or cover plate 
gasket. 

With Transmission and Flywheel Removed 

a. Rear crankshaft seal. 

b. Rear main bearing cap parting line. 

c. Rear main bearing cap end seals. 

d. Flywheel mounting bolt holes. 

e. Rear cup plugs and/or pipe plugs at the end of 
oil passages. 

Oil leaks at crimped seams in sheet metal parts 
and cracks in cast or stamped parts can be detected 
when pressurizing the crankcase. 

NOTE: Light foaming (similar to beer foam) equally 
around rocker arm cover bolts and crankshaft seals 
is not detrimental and no corrections are required in 
such cases. 


Engine Oil Leaks—Alternate Method of 
Detection 

When standard engine oil leak diagnostic 
procedures are unable to find an oil leak, the fot. 
Use a minimum 14.8 ml (1/2 fluid oz) to a maximum 
29.6 ml (1 fluid oz) of fluorescent additive to all 
engines. If oil is not pre-mixed, fluorescent additive 
must be added to crankcase first. 

3. Run engine for 15 minutes. Stop engine and 
inspect all seal and gasket areas for leaks using 
Rotunda Oil Leak Detector 112-00020 or 
equivalent. A clear bright yellow or orange area 
will identify leak. 

4. If necessary, pressurize main oil gallery system 
to locate leaks due to improperly sealed, loose 
or cocked plugs. If flywheel bolts leak oil, look 
for sealer on threads. 

5. Service all leaks as required. 











DIAGNOSIS AND TESTING (Continued) 


Positive Closed-Type Crankcase 
Ventilation System 

A malfunctioning closed crankcase ventilation 
system may be indicated I by loping or rough engine 
idle. Do not attempt to i compensate for this idle 
condition by disconnecting the crankcase 
ventilation system and making carburetor 
adjustments. The removal of the crankcase 
ventilation system from the engine will 


adversely affect the fuel economy and engine 
ventilation with resultant shortening of engine 
life. To determine whether the loping or rough idle 
condition is caused by a malfunctioning crankcase 
ventilation system, refer to Emission System testing 
and diagnosis in the Engine/Emissions Diagnosis 
‘manual. 


Compression Test 

The following procedure is to be used on all 
engines when checking compression: 

1. Ensure the crankcase oil is of the correct 
viscosity and that the battery is properly 
charged. Operate the engine for a minimum of 
30 minutes at 1200 RPM, or until the engine is 
at normal operating temperature. Turn the 
ignition switch to OFF, then remove all the 
spark plugs. 

2. Set the carburetor throttle plates in the wide- 
open position. 


3. Install a compression gauge in No. 1 cylinder. 

4. Crank the engine (with the ignition switch in 
OFF) at least five pumping strokes and record 
the highest reading indicated. Note the 
approximate number of compression strokes 
required to obtain the highest reading. 

5. Repeat the check on each cylinder, cranking 
the engine approximately the same number of 
compression strokes. 


Test Conclusion 

The indicated compression pressures are 
considered normal if the lowest reading cylinder is 
within 75 percent of the highest. Refer to the quick 
reference chart for pressure limits between 
cylinders. Variations exceeding 75 percent imply an 
improperly seated valve or worn or broken piston 
rings. If one cylinder reads low, squirt approximately 
one tablespoon of engine oil on top of the pistons in 
the low reading cylinders. Repeat compression 
pressure check on these cylinders. 

a. If compression improves considerably, the 
piston rings are at fault. 


b. If compression does not improve, valves are 
sticking or seating poorly. 

c. If two adjacent cylinders indicate low 
compression pressures and squirting oil on the 
pistons does not increase the compression, the 
cause may be a cylinder head gasket leak 
between the cylinders. Engine oil and/or 
coolant in the cylinders could result from this 
problem. 
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DIAGNOSIS AND TESTING (Continued) 


Example 

After checking the compression pressures in all 
cylinders, the highest reading obtained was 965 kPa 
(140 psi) and the lowest pressure reading was 689 
kPa (100 psi). By locating )65 kPa (140 psi) in the 
Maximum column it is seen (hat the lowest allowable 


pressure listed in the Minimum column is 723 kPa 
(105 psi). Since the lowest cylinder reading was 689 
kPa (100 psi), the engine is not within specifications 
and the compression is not considered satisfactory. 


MaxiiMMi 

i*« <p») 

-- 

kPt(Psi) 

U*»(PSl) 

«*(«*> 

NttlMMl 

tft(KI) 

tf»(PSI) 

923 (134) 

697(101) 

1199 (174) 

903 (131) 

1475 (214) 

1103 (160) 

937 (136) 

703(102) 

1213 (176) 

910 (132) 

1489 (216) 

1116(162) 

951 (136) 

717 (104) 

1227 (178) 

917 (133) 

1503 (218) 

1123 (163) 

965 (140) 

723(105) 

1241 (180) 

930 (135) 

1516 (220) 

1137(165) 

979 (142) 


1254 (182) 

937 (136) 

1530 (222) 

1144 (166) 

992(144) 

744(108) 

1268 (184) 

951 (138) 

1544 (224) 

1158 (168) 

1006 (146) 

7581(110) 

1282(186) 

965 (140) 

1558(226) 

1165(169) 

1020 (148) 

7651(111) 

1296 (188) 

972 (141) 

1572 (228) 

1179(171) 

1034 (150) 


1310 (190) 

979 (142) 

1585 (230) 

1185 (172) 

1048 (152) 


1323 (192) 

992 (144) 

1599 (232) 

1199 (174) 

1061 (154) 


1337 (194) 

999 (145) 

1613 (234) 

1206 (175) 

1075 (156) 


1351 (196) 

1013 (147) 

1627 (236) 

1220 (177) 

1089 (158) 


1365 (198) 

1020 (148) 

1641 (238) 

1227 (178) 

1103(160) 


1379 (200) 

1034 (150) 

1654 (240) 

1241 (180) 

1116(162) 


1392 (202) 

1041 (151) 

1668 (242) 

1247 (181) 

1130 (164) 

846 (123) 

1406(204) 

1054 (453) 

1682 (244) 

1261 (183) 

1144 (166) 

854 (124) 

1420 (206) 

1061 (154) 

1696 (246) 

1268 (184) 

1158 (168) 

868 (126) 

1434 (208) 

1075 (156) 

1709 (248) 

1282 (186) 

1172 (170) 

875 (127) 

1447 (210) 

1082 (157) 

1723 (250) 

1289 (187) 

1185 (172) 

889(129) 

1461 (212) 

1089 (158) 
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Static Engine Off Valve Train Analysis 
(Rocker Arm Cover Removed) 

Rocker Arm Cover Removal 

1. Disconnect and remove any hoses, wires, spark 
plug leads and components that would interfere 
with the removal of the rocker arm cover. 

2. Remove the rocker arm cover bolts. 

3. Remove the rocker arm cover. 

NOTE: On the 3.0L engine (Aerostar) RH rocker arm 
cover the rocker cover cannot be removed until 
upper intake manifold is removed. 

Valve Train Analysis 

Check for damaged and/or severely worn parts, 
for correct assembly, and ensure use of correct 
parts by proceeding, as follows, with the static 
engine analysis. 

1. Push Rods: Check for bent push rods. 

2. Valve Spring Assembly: 

Check for broken or damaged parts. 

3. Retainer and Keys—One-piece retainers: 

Check for proper seating of keys on valve stem and 
in retainer. 


4. Valves and Cylinder Head: 

a. Check the cylinder head gasket for proper 
installation. 

b. Check for plugged oil drain back holes. 

c. Check for worn or damaged valve tips. 

d. Check for missing or damaged valve stem 
oil seals. 

e. Check installed spring height. 

5. Overhead Cam Follower Arm and Lash 

Adjuster Assemblies: 

a. Check for broken or severely worn parts. 

b. Check for "soft" lash adjuster with hand 
pressure on rocker arm (arm on base circle 
of camshaft). 

6. Camshaft—Overhead Camshaft Applications: 

a. Check for plugged oil feed. 

b. Check for correct cam lift. 

c. Check for correct camshaft end play. 
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DIAGNOSIS AND TESTING (Continued) 


Camshaft Lobe Lift 

Check the lift of each lobe in consecutive order 

and make a note of the readings. 

1. Remove throttle boldy and valve rocker arm 
cover(s). 

2. Ensure push rod ii in valve tappet socket. 
Install a Dial Indicator with Bracketry TOOL- 
4201-C or equivalent, in such a manner as to 
have Cup Shaped Adapter TOOL-6565-AB or 
equivalent, of indicator on end of push rod and 
in same plane as push rod movement. 

3. Connect an auxiliary starter switch in starting 
circuit. Crank engine with ignition switch off. 
"Bump" crankshaft over until tappet is on base 
circle of camshaft lobe. At this point, push rod 
will be in its lowest position. 



4. Zero dial indicator. Continue to rotate 
crankshaft slowly until push rod is in fully raised 
position (highest indicator reading). 

5. Compare total lift recorded on indicator with 
specifications. 

6. To check accuracy bf original indicator reading, 
continue to rotate crankshaft until indicator 
reads zero. If lift on any lobe Is below 
specified service limits, camshaft and 
tappets operating on worn lobe(s) must be 
replaced, as well as any tappet showing 
pitting or having contact face worn flat or 
concave. 


ACCEPTABLE UNACCEPTABLE 

(CONTACT FACE > — ■ - 


CONVEX AND SMOOTH) 



7. Remove dial indicator and auxiliary starter 
switch. 


Install the pedestal-mounted rocker arm as 
detailed in the applicable engine Section. 

After installing the rocker arms, do not 
rotate the crankshaft until the tappets have 
had sufficient time to bleed down. To do 
otherwise may cause serious valve damage. 
Manually bleeding down will reduce the 
waiting time. 

8. Install valve rocker arm cover(s), throttle body 
and air cleaner. 


Hydraulic Lash Adjuster/Tappet 

The hydraulic lash adjusters used in the overhead 
cam 2.3L 1-4 engine are zero-lash hydraulic devices 
Similar in construction and operation to the hydraulic 
tappets used on push rod engines. They are 
cleaned, inspected and checked in the same 
manner as hydraulic tappets. The instructions below 
apply equally to the lash adjuster and the tappet. 

Hydraulic tappet noise may be caused by any of 
the following: 

1. Excessive collapsed tappet gap. 

2. Sticking tappet plunger. 

3. Tappet check valve not functioning properly, 

4. Air in lubrication system. 

5. Leak down rate too rapid. 

6. Excessive valve guide wear. 

Excessive collapsed lash adjuster gap may be 
caused by loose rocker arm, incorrect initial 
adjustment, or wear of rocker arm pad, collapsed 
lash adjuster or valve tip. With lash adjuster 
collapsed and cam at base circle, check gap 
between camshaft and rocker arm to determine if 
any other valve train parts are damaged, worn, or 
out of adjustment. 

A sticking lash adjuster plunger may be caused by 
dirt, chips, or varnish inside the lash adjuster. The 
sticking can be corrected by disassembling the lash 
adjuster and removing the dirt, chips or varnish 
causing the condition. 

A lash adjuster check valve that is not functional 
may be caused by an obstruction such as dirt or 
chips, preventing it from closing when the cam lobe 
is lifting the lash adjuster or it may be caused by a 
broken check valve spring. 
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DIAGNOSIS AND TESTING (Continued) 


Air bubbles in the lubrication system will prevent 
the lash adjuster from supporting the valve spring 
load and may be caused by too high or too low an oil 
level in the oil pan, or by air being drawn into the 
system through a hole, crack, or leaking gasket on 
the oil pump pickup tube. 

If the leakdown time is below the specified time for 
used lash adjusters, noisy operation may result. If no 
other cause for noisy lash adjusters can be found, 
the leakdown rate should be checked and any 
outside the specification should be replaced. 

Assembled lash adjusters can be tested with 
Hydraulic Tappet Leakdown Tester TOOL-6500-E 
or equivalent to check the leakdown rate. The 
leakdown rate specification is the time in seconds 
for the plunger to move a specified distance of its 
travel while under a 222 N (50-pound) load. Test the 
lash adjusters as follows: 

1. Disassemble and clean the lash adjuster to 
remove all traces of engine oil. 

NOTE: Do not mix parls from different lash 
adjusters. Parts are select-fitted and are not 
interchangeable. 

Lash adjusters cannot be checked with engine 
oil in them. Only the testing fluid can be used. 

2. Place the lash adjuster in the tester, with the 
plunger facing upward. Place steel ball in the 
lash adjuster plunger. Pour hydraulic tester fluid 
into the cup to a level that will cover the lash 
adjuster assembly. The fluid can be purchased 
from the manufacturer of the tester. Use of 
kerosene or any other fluid will not provide an 
accurate test. 



3. Adjust the length of the ram so that the pointer 
is 1.59mm (1/16 inch) below the starting mark 
when the ram contacts the lash adjuster 
plunger, to facilitate timing as the pointer 
passes the Start Timing mark. 

Use the center mark on the pointer scale as the Stop 
Timing point instead of the original Stop Timing mark 
at the top of the scale. 



4. Work the lash adjuster plunger up and down 
until the lash adjuster fills with fluid and all 
traces of air bubbles have disappeared. 

5. Allow the ram and weight to force the lash 
adjuster plunger downward. Measure the exact 
time it takes for the pointer to travel from the 
Start Timing to the Stop Timing marks of the 
tester. 

6. A lash adjuster that is satisfactory must have a 
leakdown rate (time in seconds) within the 
minimum and maximum limits specified. 

7. If the lash adjuster is not within specifications, 
replace it with a new lash adjuster. It is not 
necessary to disassemble and clean new lash 
adjusters before testing, because the oil 
contained in new lash adjusters is test fluid. 

8. Remove the fluid from the cup and bleed the 
fluid from the lash adjuster by working the 
plunger up and down. This step will aid in 
depressing the lash adjuster plungers when 
checking the valve clearance. 









DIAGNOSIS AND TESTING (Continued) 


Camshaft End Play 
2.9L and 3.0L V-6 Engines 

On the 2.9L and 3.0L V-6 engine, prying against 
the sintered camshaft gear with the valve train load 
on the camshaft can break or damage the gear. 
Therefore, the rocker arjn adjusting nuts must be 
backed off, or the rocker arm and shaft assembly 
must be loosened sufficiently to free the camshaft. 
After checking the camshaft end play, adjust the 
valve clearance. 

Push the camshaft toward the rear of the engine. 
Install Dial Indicator with Bracketry TOOL-4201-C or 
equivalent so that the indicator point is on the 
camshaft gear attaching screw. Zero the dial 
indicator. Position a large screwdriver between the 
camshaft gear and the block. Pull the camshaft 
forward and release it. Compare the dial indicator 
reading with specifications. If the end play is 
excessive, replace the thrust plate. 

Remove the dial indicator. 

2.3L 1-4 Engines 

Remove the camshaft drive belt cover. Push the 
camshaft toward the rear of the engine. Install Dial 
Indicator D78P-4201-G or equivalent, and Dial 
Indicator Bracketry D78P-4201-F or equivalent, so 
that the indicator point is on the camshaft sprocket 
attaching screw or gear hub. Zero the dial indicator. 
Position a large screwdriver between the camshaft 
sprocket or gear and the cylinder head. Pull the 
camshaft forward and release it. Compare the dial 
indicator reading with specifications. If the end play 
is excessive, replace the thrust plate at the rear of 
the cylinder head. Remove the dial indicator and 
install the camshaft drive belt cover. 




Timing Chain Deflection 

3.0L V-6 Engine—Aerostar 

1. Remove LH valve rocker arm cover. Refer to 
Section 03-01 a, 3.0L V-6 Engine—Aerostar. 

2. Loosen No. 5 exhaust rocker arm and rotate to 
one side. 

3. Install a dial indicator on the end of the push 
rod. 

4. Turn crankshaft clockwise until No. 1 piston is 
at TDC. The damper timing mark should point to 
TDC on the timing degree indicator. 



This will also take up slack on the RH side of the 
chain. 
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DIAGNOSIS AND TESTING (Continued) 


Zero dial indicator. 


Slowly turn crankshaf 
the slightest mover 
indicator. Stop, and 


counterclockwise until 
lent is seen on dial 
>bserve damper timing 


mark for number of degrees of travel from TDC. 


If reading on timing degree indicator exceeds 
six degrees, replace timing chain and 
sprockets. Refer to Section 03-01 a. 


CRANKSH 



2.9L V-6 Engine—Ranger and Bronco II 

1. Remove timing chain tensioner. 

2. Rotate crankshaft counterclockwise (as viewed 
from front of engine) to take up slack on LH side 
of chain. 

3. Mark a reference point on block approximately 
at mid-point of chain. Measure from this point to 
chain. 


The deflection is the difference between two 
measurements. 


If deflection measurement exceeds 
specification, replace timing chain and 
sprockets. Refer to Section 03-01 c, 2.9L V6 
Engine—Ranger/Bronco II for Specifications. 


Rotate crankshaft in opposite direction to take 
up slack on RH side of chain. Force LH side of 
chain out with fingers and measure distance 
between reference point and chain. 


If wear on tensioner face exceeds 1.5mm (0.06- 
inch), replace tensioner. 


7. When installing crankshaft sprocket, fill keyway 
chamfer cavity with Threadlock and Sealer 
E0AZ-19554-AA (ESE-M4G204-A) or 
equivalent, flush with front face of sprocket. 


TIMING 

CHAIN 

TENSIONER 



REFERENCE 

POINT 


A10197-2A 
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DIAGNOSIS AND TESTING (Continued) 


Crankshaft End Play 

1. Force the crankshaft toward the rear of the 
engine. 

2. Install Dial Indicator D78P-4201-G Dial 
Indicator Bracketry D78P-4201-F, or equivalent 
tools so that the contact point rests against the 
crankshaft flange and the indicator axis is 
parallel to the crankshaft axis. 



3. Zero the dial indicator. Push the crankshaft 
forward and note thq reading on the dial. 

4. If the end play exceeds the wear limit listed in 
the specific engine Section, replace the thrust 
bearing. If the end pldy is less than the minimum 
limit, inspect the thrust bearing faces for 
scratches, burrs, nick$, or dirt. If the thrust faces 
are not damaged or dirty, they probably were 
not aligned properly.! Lubricate and install the 
thrust bearing and align the faces, following 
Main Bearing Replacement procedure in the 
appropriate engine Section. Check the 
crankshaft end play. 


' f 

Flywheel Clutch Face Runout—Manual- 
Shift Transmission 

Install Dial Indicator D78P-4201-G, Dial Indicator 
Bracketry D78P-4201-F, or equivalent tools so that 
the indicator point bears against the flywheel face. 
Turn the flywheel, making sure that it is full forward 
or rearward, so that crankshaft end play will not be 
indicated as flywheel runout. 


Engine Service 



If the flywheel clutch face runout exceeds 
specifications listed in the specific engine Section, 
remove the flywheel and check for burrs between 
the flywheel and the face of the crankshaft mounting 
flange. If no burrs exist, check the runout of the 
crankshaft mounting flange. Replace the flywheel or 
machine the crankshaft-flywheel mounting face if 
the mounting face flange runout is excessive. If the 
ring gear runout exceeds specifications listed in the 
specific engine Section, check installation of the 
gear to the flywheel flange. If it is not properly 
seated, install it to the flywheel. If it is properly 
seated, replace it. Refer to Ring Gear Replacement 
for the proper procedure. 


Flywheel Runout—Automatic 
Transmission 

Remove the spark plugs. 

Install a dial indicator so that the indicator point 
rests on the face of the ring gear adjacent to the 
gear teeth. 

Push the flywheel and crankshaft forward or 
backward as far as possible to prevent crankshaft 
end play from being indicated as flywheel runout. 

Set the indicator dial on the zero mark. Turn the 
flywheel one complete revolution while observing 
the total indicator reading (TIR). If the TIR exceeds 
specifications, the flywheel and ring gear assembly 
must be replaced. 
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DIAGNOSIS AND TESTING (Continued) 


Hydraulic Valve Clearance 
Six-Cylinder Check 

1. With No. 1 piston on TDC at the end of the 
compression stroke (Position No. 1 in the 
illustration) check the following valves: 



POSITION 1 - 

NO. 1 AT TDC, AT 
END OF COMPRESSION 
STROKE 


POSITION 2 - 

ROTATE CRANKSHAFT 360“ 

(ONE REVOLUTION) CLOCKWISE, 
,FROM POSITION 1 


A10192-1B 


No. 1 Intake No. 1 Exhaust 
No. 3 Intake No. 2 Exhaust 
No. 6 Intake No. 4 Exhaust 

2. Rotate crankshaft 36j0 degrees to position No. 
2 and check the following valves: 

No. 2 Intake No. 3 Exhaust 
No. 4 Intake No. 5 Exhaust 
No. 5 Intake No. 6 Exhaust 

3. When compressing valve spring to remove 
push rods, ensure piston in individual cylinder is 
below TDC to avoid contact between valve and 
piston. To replace a push rod, it will be 
necessary to loosen the valve rocker arm shaft 
assembly and rotate rocker arm to the side. 
Upon replacement of valve push rod, valve 
rocker arm assembly or hydraulic valve tappet, 
the engine should not be cranked or rotated 
until tappets have an opportunity to leak down 
to their normal operating position. The leak 
down rate can be accelerated by using a tappet 
bleed-down wrench on valve rocker arm and 
applying pressure in a direction to collapse 
lifter. 



EGR Valve 

CAUTION: Do not strike or pry on the valve 
diaphragm housing or supports, as this may 
damage the valve operating mechanism and/or 
change the valve calibration. Refer to the 
Engine/Emissions Diagnosis* manual. 


Core Plugs 

Removal and Installation 

To remove a large core plug, drill a 12.70mm (1 12- 
inch) hole in the center of the plug and remove with 
a Impact Slide Hammer T59L-100-B or T50T-100-A 
or pry it out with a large drift punch. On a small core 
plug, drill a 6.35mm (1 /4-inch) hole in the center of 
the plug and pry it out with a small pin punch. Clean 
and inspect the plug bore. 

Prior to installing a core plug, the plug bore should 
be inspected for any damage that would interfere 
with the proper sealing of the plug. If the bore is 
damaged it will be necessary to true the surface by 
boring for the next specified oversize plug. 

Oversize (OS) plugs are identified by the OS 
stamped in the flat located on the cup side of the 
plug. 

Coat the plug and/or bore lightly with an oil- 
resistant (oil galley) or Perfect Seal Sealing 
Compound B5A-19554-A (ESR-M18P2-A) or 
equivalent, and install it following the procedure for 
cup type or expansion type below: 


Cup-Type 

Cup-type core plugs are installed with the flanged 
edge outward. The maximum diameter of this plug is 
located at the outer edge of the flange. The flange 
on cup-type plugs flares outward with the largest 
diameter at the outer (sealing) edge. 


* Can be purchased as a separate item. 
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REMOVAL AND INSTALLATION (Continued) 



Expansion-Type s 

Expansion-type core plugs are installed with the 
flanged edge inward. The maximum diameter of this 
plug is located at the base of the flange with the 
flange flaring inward. 

CAUTION: It is imperative to push or drive the 
plug into the machined bore using a properly 
designed tool. Under no circumstances is the 
plug to be driven .using a tool that contacts the 
crowned portion of the plug. This method will 
expand the plug prior to installation and may 
damage the plug and/or plug bore. 

When installed, the trailing (maximum) diameter 
must be below the chamfered edge of the bore to 
effectively seal the plugged bore. 

If the core plug replacing tool has a depth 
seating surface, do not seat the tool against a 
non-machined (casting) surface. 


Installation 

Heat the new ring gear evenly until the gear 
expands enough to slip onto the flywheel. Ensure 
the gear is seated properly against the shoulder. Do 

not heat any portion of the gear to a 
temperature higher than 261°C (50O°F). If this 
limit is exceeded, the hardness will be removed 
from the ring gear teeth. 


Flywheel Ring Gear—Manual-Shift 
Transmission 

Removal #• , 

To replace a damagecjl or worn ring gear, heat the 
ring gear with a blow torch on the engine side of the 
gear, and knock it off the flywheel. Do not hit the 

flywheel when removing the ring gear. 


Crankshaft Rear Oil Seal 

A one-pieced crankshaft rear main oil seal is used 

on all engines. 

Removal 

1. Using sharp awl, punch one hole into seal metal 
surface between the seal lip and the engine 
block. 

2. Screw in the threaded end of Jet Plug Remover 
T77L-9533-B or equivalent. Use the slide 
hammer to remove the seal. Use caution to 
avoid scratching or damaging the oil seal 
surface. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Lubricate seal with engine oil. 

2. On 2.3L and 3.0L engines, position oil seal on 
Rear Main Seal Installer T82L-6701-A or 
equivalent. Position tool and seal on rear of 
engine. Alternate bqlt tightening to properly 
seat seal. (Two bolts are supplied with Rear 
Main Seal Installer T82L-6701-A. Engine 
flywheel bolts may also be used). 



NOTE: REAR FACE OF SEAL MUST BE 
WITHIN 0.127mm (0.005-INCH) 

OF THE REAR FACE OF THE BLOCK 

1 A10194-1B 

_______ 


3. On 2.9L engines, coat the oil seal-to-cylinder 
block surface of the oil seal with oil. Coat the seal 
contact surface of the oil seal and crankshaft with 
Lubriplate or equivalent. Start the seal in the recess 
and install it with the Rear Oil Seal Replacer T72C- 
6165-R or equivalent, as shown. Drive the seal into 
position until it is firmly seated. 



T72C-6165-R 



PCV Valve Replacement 

1. Disconnect hose(s) and remove PCV valye. 

NOTE: If a high flow PCV valve is scheduled for 
installation, consult the Vehicle Emission Control 
Information Decal for the correct high flow PCV 
valve part number. 

If replacement PCV valve requires a plastic fitting 
for additional vacuum lines, soak the new 
plastic fitting (furnished in PCV Valve 
Replacement Kit) in hot water prior to installing 
on new PCV valve. Proceed to Step 2. 

2. Install new PCV valve and connect hose(s). 

3. Check curb idle speed in accordance with 
recommended procedures. Refer to the 
Engine/Emissions Diagnosis ’manual. 


OVERHAUL 


Interpretation of "Service Limit" 
Specifications 

"Service Limit" specifications are intended to be 
a guide only to be used when overhauling or 
reconditioning an engine or engine component. A 
determination can be made whether a component is 
suitable for continued service or should be replaced 
for extended service while the engine is 
disassembled. 

In the case of "Valve Stem-to-Valve Guide 
Clearance," the "Service Clearance" is intended as 
an aid in diagnosing engine noise only, and does not 
constitute a failure or indicate need for repair. 
However, when overhauling or reconditioning a 
cylinder head, the service clearance should be 
regarded as a practical working value, and used as a 
determinant for installing the next oversize valve to 
ensure extended service life. 


Cylinder Head 

Replace the head if it is cracked. Do not plane or 
grind more than 0.254mm (0.01 inch) from the 
cylinder head gasket original surface. Remove 
all burrs or scratches with an oil stone. 


Reaming Valve Guides 

If it becomes necessary to ream a valve guide to 
install a valve with an oversize stem, a reaming kit 
should be used which contains the following reamer 
and pilot combinations: a 0.015-inch OS reamer with 
a 0.003-inch OS pilot, and a 0.030-inch reamer with 
a 0.015-inch OS pilot. 


Can be purchased as a separate item. 
















03-00-15 


Qeneeal Gasoline Engine Service 


03*00-15 


OVERHAUL (Continued) 


When replacing, a standard size valve with an 
oversize valve always use the reamer in sequence 
(smallest oversize first, then next smallest, etc.) so 
as not to overload the reamers. Always reface the 
valve seat after the valve guide has been 
reamed, and use a suitable scraper to break the 
sharp corner (ID) at the top of the valve guide. 



BREAK SHARP CORNER 


A9798-1A 


Refacing Valve Seats 

Refacing of the valve seat should be closely 
coordinated with the refacing of the valve face so 
that the finished seat and valve face will be 
concentric and the specified interference fit will be 
maintained. This is important so that the valve and 
seat will have a compression tight fit. Ensure that the 
refacer grinding wheels are properly dressed. 

Grind the valve seats of all engines to a true 
44-degree angle. Remove only enough stock to 
clean up pits and grooves or to correct the valve 
seat runout. After the seat has been refaced, use a 
seat width scale or a machinist scale to measure the 
seat width. Narrow the seat, if necessary, to bring it 
within specifications. Refer to the appropriate 
engine section. 



TO REMOVE STOCK FROM 
aJ-OP OF SEAT 
USE 30^ WHEEL 


TO REMOVE STOCK FROM 
BOTTOM OF SEAT, 
0SE 60° WHEEL 


Iff 

Hi*. 

A*’: 

A2897 1C 



If the valve seat width exceeds the maximum limit, 
remove enough stock from the top edge and/or 
bottom edge of the seat to reduce the width to 
specifications. Refer to the appropriate engine 
section. , 


On the valve seats of ail engines, use s 
angle grinding wheel to remove stocl 
bottom of the seats (raise the seats) 
30-degree angle wheel to remove stock f 
of the seats (lower the seats). 


60-degree 
< from the 
and use a 
rom the top 


The finished valve seat should contact the 
approximate center of the valve face.[it is good 
practice to determine where the valve seat contacts 
the face. To do this, coat the seat with Prussian blue 
and set the valve in place. Rotate the valve with light 
pressure. If the blue is transferred to the center of 
the valve face, the contact is satisfactory. If the blue 
is transferred to the top edge of the valve face, lower 
the valve seat. If the blue is transferred to the 
bottom edge of the valve face, raise the valve seat. 


Valves 

Minor pits, grooves, etc., may be removed. 
Discard valves that are severely damaged, or if the 
face runout cannot be corrected by refinishing, or if 
stem clearance exceeds specifications. Refer to the 
appropriate engine section. 

Discard any worn or damaged valve train parts. 


















Refacing Valves 

The valve refacing operation should be closely 
coordinated with the valve seat refacing operations 
so that the finished angles j of the valve face and of 
the valve seat will be to specifications and provide a 
compression tight fit. Ensure the refacer grinding 
wheels are property dressed. ’’ 

If the valve face runout is excessive and/or to 
remove pits and grooves, reface the valves to a true 
44-degree angle. Remove only enough stock to 
correct the runout or to clean up the pits and 
grooves. If the edge of the valve head is less than 
0.794mm (1/32-inch) thick after grinding, replace 
the valve as the valve will run too not in the engine. 
The interference fit of the valve and seat should 
not be lapped out. 

Remove all grooves or score marks from the end 
of the valve stem, and chamfer it as necessary. Do 

not remove more than 0.254mm (0.010 inch) 
from the end of the valve stem. 

If the valve and/or valve seat has been refaced, it 
will be necessary to check the clearance between 
the rocker arm pad and the valve stem tip with the 
valve train assembly installed in the engine. 




Select Fitting Valves 

, If the valve stem-to-valve guide clearance 
exceeds the service limit, ream the valve guide for 
the next oversize valve stem. Valves with oversize 
stem diameters of 0.003, 0.015 and 0.030 inch are 
available for service. Always reface the valve seat 
after the valve guide has been reamed. Refer to 
Reaming Valve Guides. 



Camshaft Repair 

Remove light scuffs, scores or nicks from the 
camshaft machined surfaces with a smooth oil 
stone. 



Crankshaft 

Dress minor scores with an oil stone. If the 
journals are severely marred or exceed the service 
limit, refinish them to size for the next undersize 
bearing. 

Refinishing Journals 

Refinish the journals to give the proper clearance 
with the next undersize bearing. If the journal will not 
clean up to maximum undersize bearing available, 
replace the crankshaft. 

Always reproduce the original journal shoulder 
radius. Too small a radius will result in fatigue failure 
of the crankshaft. Too large a radius will result in 
bearing failure due to radius ride of the bearing. 

After refinishing the journals, chamfer the oil 
holes; then polish the journal with a No. 320 grit 
polishing cloth and engine oil. Crocus cloth may also 
be used as a polishing agent. 

NOTE: On 3.0L V-6 journal radius is undercut and 
should be refinished. Do not grind more than 0.20- 
inch off 3.0L journal or deep fillet rolling for strength 
increase will be compromised. 













OVERHAUL (Continued) 


Fitting Main or Connecting Rod Bearings 
with Plastigage 

1. Clean crankshaft journals. Inspect journals and 
thrust faces (thrust bearing) for nicks, burrs or 
bearing pickup that would cause premature 
bearing wear. When replacing standard 
bearings with new bearings, fit the bearing to 
minimum specified clearance. If the desired 
clearance cannot be obtained with a standard 
bearing, try one half of a 0.001 or 0.002 inch 
undersize in combination with a standard 
bearing to obtain the proper clearance. 

NOTE: If fitting a main bearing, position a jack under 
counterweight adjoining bearing which is being 
checked. Do not place jack under front post of 
crankshaft. Support crankshaft with jack so its 
weight will not compress Plastigage and provide an 
erroneous reading. 

2. Place a piece of Plastigage D81L-6002-B or 
equivalent on bearing surface across full width 
of bearing cap and approximately 6.35mm (1 /4 
inch) off center. 

3. Install cap and tighten bolts to specifications. 
Do not turn crankshaft while Plastigage is in 
place. 

4. Remove cap. Using Plastigage D81L-6002-B or 
equivalent, check width of Plastigage at widest 
point to get minimum clearance. Check at 
narrowest point to get maximum clearance. 
Difference between readings is taper of journal. 

5. If clearance exceeds specified limits, try a 0.001 
or 0.002 inch undersize bearing in combination 
with the standard bearing. Bearing clearance 
must be within specified limits. If 0.002 inch 


undersize main bearings are used on more than 
one journal, be sure they are all installed in 
cylinder block side of bearing. If standard and 
0.002 inch undersize bearing does not bring 
clearance within desired limits, refinish 
crankshaft journal, then install undersize 
bearings. 

6. After bearing has been fitted, apply light coat of 
engine oil to journal and bearings. Install 
bearing cap. Tighten cap bolts to specifications. 
Refer to specific engine section. 

7. Repeat procedures for remaining bearings that 
require replacement. 
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Measure the cylinder bore and select the piston to 
ensure the proper clearance. When the bore 
diameter is in the lower one third of the specified 
range, a red piston should be used. When the bore 
diameter is in the middle one third, a blue piston 
should be used. When the bore diameter is in the 
upper one third, the yellow or 0.003 OS piston 
should be used. 

A • At Right angle to center line of engine 
B - Parallel to center line of engine 

Top Measurement: Make 12.70mm (1/2 inch) below top of block deck 
Bottom Mea s urement: Make within 12.70mm (1/2 inch) above top of 
piston - when piston is at its lowest travel (B.D.C) 

Bore Service Limit: Equals the average of "A" and "B" when measured 
at the center of the piston travel. 

Taper: Equals difference between "A" top and "A" bottom. 

Out-of-Round: Equals difference between "A" and "B" when measured 
at the center of piston travel. 

Refer to Specification tables at end of each engine section. 



A4165-1G 
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OVERHAUL (Continued) 


Measure the piston diameter to ensure that the 
specified clearance is obtained. It may be necessary 
periodically to use another piston (within the same 
grade size) that is either slightly larger or smaller, to 
achieve the specified clearance. 

If none can be fitted,j refinish the cylinder to 
provide the proper clearance for the piston. 

When a piston has been fitted, mark it for 
assembly in the cylinder to which it was fitted. 

If the taper, out-of-rouhd and piston-to-cylinder 
bore clearance conditions of the cylinder bore are 
within specified limits, new piston rings will give 
satisfactory service. If new rings are to be 
installed in a used cylinder that has not been 
refinished, remove the cylinder wall glaze using 
only a Cylinder Honei Set T73L-6011-A or 
equivalent, and only if there is no visible sign of 
cross-hatch markings on the cylinder walls. 
Refer to Cylinder Block, Refinishing Cylinder 
Walls. Be sure to cleian the cylinder bore 
thoroughly with detergent and hot water. 

1. Calculate the size piston to be used by taking a 
cylinder bore check. J Follow the procedures 
outlined under Cleaning and Inspection. 

2. Select the proper size piston to provide the 
desired clearance. Refer to Specifications in 
the pertinent engine section. Measure the 
piston diameter in line with the centerline of the 
piston pin and at 90 degrees to the piston pin 
axis. 

3. Ensure the piston and cylinder block are at 

room temperature 21 °C (70°F). After any 
refinishing and washing operation, allow the 
cylinder bore to cool. Ensure the piston and 
bore are clean and dry before the piston fit is 
checked. f 


Fitting Rings 

NOTE: Always use piston ring expanding tool when 
installing rings on piston. 

1. Select the proper ring set for the size cylinder 
bore. 


2. Position the ring in the cylinder bore in which it 
is going to be used. 

3. Push the ring down into the bore area where 
normal ring wear is not encountered. 

4. Use the head of a piston to position the ring in 
the bore so that the ring is square with the 
cylinder wall. Use caution to avoid damage to 
ring or cylinder bore. 

5. Measure the gap between the ends of the ring 
with a feeler gauge. If the ring gap is less or 
greater than the specified limits, try another ring 
set listed in the specific engine section. 



6. Check the ring side clearance of the 
compression rings with a feeler gauge inserted 
between the ring and its lower land. The gauge 
should slide freely around the entire ring 
circumference without binding. Any wear that 
occurs will form a step at the inner portion of the 
lower land. If the lower lands have high steps, 
the piston should be replaced. 



Fitting Piston Pins 

Install the piston pin following the procedure 
under Piston Assembly in the appropriate engine 
section. 























Cylinder Block 
Refinishing Cylinder Walls 

Honing is recommended for refinishing cylinder 
walls only when there is no visible sign of cross 
hatching (hone pattern) remaining, when the walls 
have minor scuffs or scratches, or for fitting pistons 
to the specified clearance. The grade of hone to be 
used is determined by the amount of metal to be 
removed. Follow the instructions of the hone 
manufacturer. If coarse stones are used to start the 
honing operation, leave enough material so that all 
hone marks can be removed with the finishing hone 
which is used to obtain the proper piston clearance. 
Thoroughly clean the cylinder bore walls with 
detergent and water solution after honing. 

Cylinder walls that are severely marred and/or 
worn beyond the specified limits should be 
refinished. Before any cylinder is refinished, all 
main bearing caps must be in place and properly 
tightened, so that the crankshaft bearing bores 
will not become distorted from the refinishing 
operation. Refer to the specific engine Section. 

i 

Refinish only the cylinder or cylinders that require 
it. All pistons are the samp weight, both standard 
and oversize. Therefore, various sizes of pistons 
can be used without upsetting engine balance. 

Refinish the cylinder with the most wear first to 
determine the maximum oversize. If the cylinder will 
not clean up when refinished for the maximum 
oversize piston recommended, replace the block. 

Refinish the cylinder to within approximately 
0.1381mm (0.0015 inch) of the required oversized 
diameter. This will allow enough stock for the final 
step of honing so that the correct surface finish and 
pattern are obtained. 

For the proper use of the refinishing equipment, 
follow the instructions of the manufacturer. Only 
experienced technicians should be allowed to 
perform this work. 

Use a motor-driven, spring pressure-type hone at 
a speed of 300-500 RPM. Hones of grit sizes 180- 
220 will normally provide the desired bore surface 
finish. When honing the cylinder bores, use a 
lubricant mixture of equal parts of kerosene and 
SAE No. 20 Motor Oil. Operate the hone in such a 
way as to produce a cross-hatch finish on the 
cylinder bore. The cross-hatch pattern should be at 
an angle of approximately 30 degrees to the cylinder 
bore. 1 


After the final operation in either of the two 
refinishing methods described and prior to checking 
the piston fit, thoroughly clean the cylinder walls with 
detergent and water solution, dry thoroughly and oil 
the cylinder walls. Mark the pistons to correspond to 
the cylinders in which they are to be installed. When 
the refinishing of all cylinders that require it has been 
completed and all pistons are fitted, thoroughly 
clean the entire block and oil the cylinder walls. 


Repairing Engine Castings with Sand Holes or 
Porosity 

Porosity or sand hole(s) causing oil seepage or 
leakage can occur with modern casting processes. 
A complete inspection of engine and transmission 
should be made. If the leak is attributed to the 
porous condition of the cylinder block or sand 
hole(s), repairs can be made with Metallic Plastic 
(Epoxy Resin) C6AZ-19554-A or an equivalent 
metallic plastic. Do not repair cracks with this 
material. Repairs with this metallic plastic 
(Epoxy Resin) must be confined to those cast 
iron engine component surfaces where the 
inner wall surface is not exposed to engine 
coolant pressure or oil pressure. For example: 

a. Cylinder block surfaces extending along the 
length of the block, upward from the oil pan rail 
to the cylinder water jacket, but not including 
machined areas. 

b. Lower rear face of the cylinder block. 

c. Intake manifold casting. 

d. Cylinder head, along the rocker arm cover 
gasket surface. 

The following procedures should be used to repair 
porous areas or sand holes in cast iron: 

1. Clean the surface to be repaired by grinding or 
rotary filing to a clean, bright metal surface. 
Chamfer or undercut the hole or porosity to a 
greater depth than the rest of the cleaned 
surface. Solid metal must surround the hole. 
Openings larger than 6.35mm (1 /4 inch) should 
not be repaired using metallic plastic (Epoxy 
Resin). Openings in excess of 6.35mm (1/4 
inch) can be drilled, tapped and plugged using 
common tools. Clean the repair area 
thoroughly. Metallic plastic will not stick to a 
dirty or oily surface. 

2. Mix the Epoxy Resin base and hardener as 
directed on the container. Stir thoroughly until 
uniform. 
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OVERHAUL (Continued) 


3. Apply the repair mixture with a suitable clean 
tool (putty knife, wood spoon, etc.), forcing the 
metallic plastic into the hole or porosity. 



REAR AND RIGHT SIDE 

i ' 


ENGINE 


FRONT AND LEFT SIDE 



REAR AND RIGHT SIDE 


NOTE: THE METALLIC PLASTIC MUST NOT BE APPLIED AROUND 
BOLT HOLE BORES M THE CYLINDER BLOCK. MAINTAIN A 
MINIMUM 3.1mm (5/16 INCH) GAP BETWEEN THE SEALER 
AND ANY SUCH CYLINDER; BLOCK HOLES. 

I A10195-18 


4. Allow the repair mixture to harden. This can be 
accomplished by two methods: heat cure with a 
250-watt lamp placed'254mm (10 inches) from 
the repaired surface, pr air dry for 10-12 hours 
at temperatures above 10°C (50°F). 

5. Sand or grind the repaired area to blend with 
the general contour of the surrounding surface. 

6. Paint the surface to match the rest of the block. 



CLEANING AND INSPECTION 


The cleaning and inspection procedures are for a 
complete engine overhaul; therefore, for partial 
engine overhaul or parts replacement, follow the 
pertinent cleaning or inspection procedure. 


Crankcase Ventilation System 

Refer to Section 09-14, Engine Emission Control 
Systems for the correct mileage interval for 
maintenance. Service following procedures in the 
Engine/Emissions Diagnosis 'manual. 


PCV System, Hoses and Tubes—Clean 

1. Remove the PCV system components, filler 
cap, PCV valve, hoses, tubes, fittings, etc. from 
the engine. 

2. Clean the rubber ventilation hose(s) by passing 
a suitable cleaning brush through each of them. 

3. Thoroughly wash the rubber hoses in a low 
volatility petroleum base solvent and dry with 
compressed air. 

4. Thoroughly clean tubes, fittings and 
connections to ensure unobstructed flow of 
emission gases. 


Valve Rocker Arm and/or Shaft Assembly 
Cleaning 

Clean all parts thoroughly. Ensure all oil passages 
are open. 

Ensure oil passage in the push rod end of the 
rocker arm is open. 

Inspection 

Inspect the shaft and the rocker arm bore for 
nicks, scratches, scores or scuffs. Replace any 
damaged parts. 

Inspect the pad at the valve end of the rocker arm 
for indications of scuffing or abnormal wear. If the 
pad is grooved, replace the rocker arm. Do not 

attempt to true this surface by grinding. On 
pedestal mounted rocker arms, check the 
rocker arm pad, side rails and fulcrum seat for 
excessive wear, cracks, nicks or burrs. Check 
the rocker arm bolt for stripped or broken 
threads. 
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Can be purchased as a separate item. 
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Push Rods 
Cleaning 

Clean the push rods in a suitable solvent. Blow out 
the oil passage in the push rods with compressed 
air. 

Inspection 

Check the ends of the push rods for nicks, 
grooves, roughness or excessive wear. Replace 
damaged push rods. j 

The push rods can be visually checked for 
straightness while they are installed in the engine by 
rotating them with the valve closed. They also can 
be checked with a dial indicator. 



Aioro-iB 

If the push rod is bent beyond specifications, it 
should be replaced. Do not attempt to straighten 
push rods. 


Valve Rocker Arm Covers 

Check the gasket surfaces for damage caused by 
over-tightened bolts. Straighten the surface as 
required to restore original flatness. 


Cylinder Heads 
Cleaning 

With the valves installed to protect the valve 
seats, remove deposits 1 from the combustion 
chambers and valve heads With a scraper and a wire 
brush Be careful not to damage the cylinder 
head gasket surface. After the valves are 
removed, clean the valve guide bores with a valve 
guide cleaning tool. Use cleaning solvent to remove 
dirt, grease and other deposits, and clean all bolt 
holes. Ensure the oil transfer passage is clean. 

Remove all deposits from the valves with a fine 
wire brush or buffing wheel. 

Inspection 

Inspect the cylinder heads for cracks or 
excessively burned areas in the exhaust outlet 
ports. 

Check the cylinder head for cracks and inspect 
the gasket surface for burr? and nicks. Replace the 
head if it is cracked. 

The following inspection procedures are for a 
cylinder head that is to be completely overhauled. 
For individual repair operations, use only the 
pertinent inspection procedure. 


Cylinder Head Flatness 

When a cylinder head is removed because of 
gasket leaks, check the flatness of the cylinder head 
gasket surface using Straight Edge D83L-4201-A or 
equivalent, for conformance to specifications. If 
necessary to refinish the cylinder head gasket 
surface, do not plane or grind off more than 
0.254mm (0.010 inch) from the original gasket 
surface. 



Valve Seat Width 

Measure the valve seat width. Reface the valve 
seat(s) if the width is not within specifications. Refer 
to the appropriate engine section. 


Valves 

The critical inspection points and tolerances of 
the valve are illustrated. Refer to Specifications for 
service limits. Refer to the appropriate engine 
section. 

Inspect the valve face and the edge of the valve 
head for pits, grooves or scores. Inspect the stem 
for a bent condition and the end of the stem for 
grooves or scores. Check the valve head for signs of 
burning or erosion, warpage and cracking. Minor 
pits, grooves, etc., may be removed. Discard 
severely damaged valves. 

Inspect the valve spring assembly, valve spring 
retainers, locks and sleeves and discard any visually 
damaged parts. 


Valve Face Runout 

Check the valve face runout. It should not exceed 
the specified service limit. If the runout exceeds the 
service limit, the valve should be replaced or 
refaced as outlined under Refacing Valves. 
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CLEANING AND INSPECTION (Continued) 



Valve Stem Clearance 

Check the valve stem-to-valve guide clearance of 
each valve in its respective valve guide with Valve 
Stem Clearance Tool TOOL-6505-E (11/32 valves) 
or the equivalent. Use a flat end indicator point. 

Install the tool on the valve stem until it is fully 
seated, and tighten the knurled set screw firmly. 
Permit the valve to drop away from its seat until the 
tool contacts the upper surface of the valve guide. 

Position the dial indicator with its flat tip against 
the center portion of the tool’s spherical section at 
approximately 90 degrees to the valve stem axis. 
Move the tool back and forth in line with the indicator 
stem. Take a reading on the dial indicator without 
removing the tool from the valve guide upper 
surface. Divide the reading by two, the division 
factor for the tool. If valve stem-to-valve guide 
clearance exceeds the wear limit, ream the valve 
guide for the next oversize valve stem as outlined 
under Valves. 



Valve Spring Pressure 

Remove damper by pulling from spring. Check the 
valve spring for proper pressure at the specified 
spring lengths using Valve/Clutch Spring Tester 
TOOL-6513-DD or equivalent. Weak valve springs 
cause poor performance; therefore, if the pressure 
of any spring is lower than the service limit, replace 
the spring. 



NOTE: Ensure the springs are reassembled to their 
OWN ORIGINAL DAMPERS by pushing damper on 
the spring. DO NOT OPEN damper with any kind of 
tool in order to reassemble. 
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Valve Spring Squareness 

Remove damper by pulling from spring. Check 
each spring for squareness'using a steel square and 
a surface plate. Stand the Spring and square on end 
on the surface plate. Slide the spring up to the 
square. Rotate the spring (slowly and observe the 
space between the top coil of the spring and square. 
If the spring is out of square more than 1.984mm 
(5/64 inch), replace it. 

Follow the same procedure to check new valve 
springs before installation. 

Ensure the proper spring (color-coded) is 
installed. 

NOTE: Ensure the springs are reassembled to their 
OWN ORIGINAL DAMPERS by pushing damper on 
to the spring. DO NOT OPEN damper with any kind 
of tool in order to reassemble. 



Intake Manifold 
Cleaning ( 

Remove all gasket material from the machined 
surfaces of the manifold. Clean the manifold in a 
suitable solvent and dry it with compressed air. 

Inspection 

Inspect the manifold for cracks, nicked gasket 
surfaces, or other damage that would make it unfit 
for further service. Replace all studs that are 
stripped or otherwise damaged. Remove all filings 
and foreign matter that may have entered the 
manifold as a result of repairs. 


Exhaust Manifolds 
Cleaning 

Remove all material from the manifold(s). 

Inspection 

Inspect the manifold(s) for cracks, damaged 
gasket surfaces, or other wear or damage that 
would make them unfit for further service. Inspect 
the cylinder head joining flanges of the exhaust 
manifold(s) for evidence of exhaust gas leaks. 


Hydraulic Lash Adjusters and Hydraulic 
Tappets 

The lash adjuster (tappet) assemblies should be 
kept in proper sequence so that they can be 
installed in their original position. Inspect and test 
each lash adjuster (tappet) separately so as not to 
mix the internal parts. If any part of the lash 
adjuster (tappet) assembly needs replacing, 
replace the entire assembly. 
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Cleaning 

Thoroughly clean all the parts in clean solvent and 
wipe them with a clean, lint-free cloth. 
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CLEANING AND INSPECTION (Continued) 


Inspection j 

Inspect the parts and discard the entire lash 
adjuster (tappet) assembly if any part shows pitting, 
scoring or excessive wear. Replace the entire 
assembly if the plunger isjnot free in the body. The 
plunger should drop to tbo bottom of the body by its 
own weight when assembled dry. 

Assemble the lash adjuster (tappet) assembly and 
check for freeness of operation by pressing down on 
the plunger. The lash adjusters (tappets) can also 
be checked with a hydraulic tester to test the 
leakdown rate. Follow the instructions of the test 
unit manufacturer or the Hydraulic Lash Adjuster 
(Tappet) procedure under Diagnosis and Testing. 


Camshaft 

Clean the camshaft in solvent and wipe it dry. 
Inspect the camshaft lobes for scoring and signs of 
abnormal wear. Lobe wear characteristics may 
result in pitting in the general area of the lobe toe. 
This pitting will not affect the operation of the 
camshaft; therefore, the camshaft should not be 
replaced unless the camshaft lobe lift loss has 
exceeded specifications. | 

The lift of auxiliary shafj lobes can be checked 
with the camshaft installed in the engine or on 
centers. Refer to Camshaft Lobe Lift under 
Diagnosis and Testing. 

Replace the auxiliary shaft if the distributor drive 
gear is broken or has chipped teeth. 


Timing Chain and Sprockets 
Cleaning 

Clean all parts in solvent and dry them with 
compressed air. 

Lubricate the timing chain with engine oil before 
installing it on the sprockets. 

Inspection 

Inspect the chain for broken links. Inspect the 
sprockets for cracks and worn or damaged teeth. 
Replace all the components of the timing chain and 
sprocket assembly, if any one item needs 
replacement. 


Timing Gear Runout 

NOTE: Valve spring load must not be on camshaft 
when making this check. 

Install a Dial Indicator with Bracketry TOOL-4201 - 
C or equivalent on the cylinder block as shown. Hold 
the camshaft gear against the camshaft thrust plate 
and zero the indicator. 



Rotate the crankshaft to turn the camshaft, while 
holding the camshaft gear against the thrust plate. 
Check the gear runout through one complete 
revolution of the camshaft. If the gear runout 
exceeds specifications, remove it and check for 
burrs or foreign particles on or between the 
camshaft and gear pilot diameter and/or mating 
flanges. Recheck the runout; if it still exceeds 
specifications, replace the gear. Recheck runout on 
new gear following same procedure. 


Crankshaft 

Cleaning 

Handle the crankshaft with care to avoid 
possible fractures or damage to the finish 
surfaces. Clean the crankshaft with solvent, and 
blow out all oil passages with compressed air. 
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CLEANING AND INSPECTION (Continued) 


Inspection 

Inspect the main and co 
cracks, scratches, grooves 
Measure the diameter of 
places to determine out-of-ri 
condition. 


rjnecting rod journals for 
or scores. 

dach journal at least four 
ound, taper or undersize 


CHECK FOR OUT-OF-ROUND AT EACH END OF JOURNAL 



On an engine used with a manual shift 
transmission, check the fit of the clutch pilot bearing 
in the bore of the crankshaft. A needle roller bearing 
and adapter assembly is used as a clutch pilot 
bearing. It is inserted dilrectly into the engine 
crankshaft. The bearing and adapter assembly 
cannot be serviced separately. The needle bearing 
clutch pilot can only be installed with the seal end of 
the bearing facing the transmission. The bearing 
and seal are pre-greased and do not require 
additional lubrication. A new bearing must be 
installed whenever a bearing is removed. 

Inspect the pilot bearing, when used, for 
roughness, evidence of overheating or loss of 
lubricant. Replace if any of these conditions are 
found. 


Flywheel—Automatic Transmission 
Inspection ! 

Inspect the flywheel for cracks or other damage 
that would make it unfit for further service. Inspect 
the starter ring gear for worn, chipped or cracked 
teeth. If the teeth are damaged, replace the flywheel 
assembly. 

With the flywheel installed on the crankshaft, 
check the gear face runout of the flywheel. Refer to 
Diagnosis and Testing for the proper procedure. 


Flywheel—Manual Transmission 
Inspection 

Inspect the flywheel for cracks, heat checks, or 
other damage that would make it unfit for further 
service. Machine the friction surface of the flywheel 
if it is scored or worn. If it is necessary to remove 
more than 1.143mm (0.045 inch) of stock from the 
original thickness, replace the flywheel. 


Inspect the ring gear for worn, chipped, or 
cracked teeth. If the teeth are damaged, replace the 
ring gear. 

With the flywheel installed on the crankshaft, 
check the gear face runout of the flywheel. Refer to 
Diagnosis and Testing for proper procedure. 


Main and Connecting Rod Bearing 
Cleaning 

Clean the bearing inserts and caps thoroughly in 
solvent, and dry them with compressed air. Do not 

scrape gum or varnish deposits from bearing 
shells. 

Inspection 

Inspect each bearing carefully. Bearings that have 
a scored, chipped, or worn surface should be 
replaced. Typical examples of bearings that should 
be replaced and the causes are shown. The copper- 
lead bearing base may be visible through the 
bearing overlay in small localized areas. This may 
not mean that the bearing is excessively worn. It is 
not necessary to replace the bearing if the 
bearing clearance is within recommended limits. 
Check the clearance of bearings that appear to be 
satisfactory with Plastigage or its equivalent. Fit new 
bearings as outlined. 



FATIGUE FAILURE IMPROPER SEATING 


SCRATCHES 



DIRT IMBEDDED 
INTO BEARING MATERIAL 


SCRATCHED BY DIRT LACK OF OIL 



FROM ENTIRE SURFACE 


TAPERED JOURNAL RADIUS RIDE 

A10095-1A 
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Connecting Rods 
Cleaning 

Remove the hearings; from the rod and cap. 
Identify the bearings if they are to be used again. 
Clean the connecting rod in solvent, including the 
rod bore and the back of the inserts. Do not use a 

caustic cleaning solution- Blow out all passages 
with compressed air. 

Inspection 

The connecting rods and related parts should be 
carefully inspected and checked for conformance to 
specifications. Various forms of engine wear caused 
by these parts can be readily identified. 

A shiny surface on the pin boss side of the piston 
usually indicates that a connecting rod is bent or the 
piston hole is not in proper relation to the piston skirt 
and ring grooves. 

Abnormal connecting rod bearing wear can be 
caused by either a bent connecting rod, an 
improperly machined journal, or a tapered 
connecting rod bore. 

Twisted connecting rods will not create an easily 
identifiable wear pattern, but badly twisted rods will 
disturb the action of the entire piston, rings, and 
connecting rod assembly and may be the cause of 
excessive oil consumption;. 

Inspect the connecting rods for signs of fractures 
and the bearing bores for out-of-round and taper. If 
the bore exceeds the recommended limit and/or if 
the rod is fractured, it should be replaced. 

Check the connecting rods for bends or twists on 
a suitable alignment fixture. Follow the instructions 
of the fixture manufacturer. If the bend and/or twist 
exceeds specifications, tho connecting rods must 
be replaced. 

Check the ID of the connecting rod piston pin 
bore. If the pin bore in the connecting rod is larger 
than specifications, install a 0.0254mm (0.001 inch) 
oversize piston pin. First, pre-fit the oversize piston 
pin to the piston pin bore by reaming or honing the 
piston to provide 0.005-0.01 mm (0.0002-0.0004 
inch) clearance (light slip fit). Then, assemble the 
piston, piston pin, and connecting rod following the 
procedure in Removal and Installation of pertinent 
engine section. 

It is not necessary to ream or hone the pin bore in 
the connecting rod. Replace damaged connecting 
rod nuts and bolts. 


Pistons, Pins and Rings 

Remove deposits from the piston surfaces. Clean 
gum or varnish from the piston skirt, piston pins and 
rings with solvent. Do not use a caustic cleaning 
solution or wire brush to clean pistons. Clean the 
ring groove with a ring groove cleaner. Ensure the oil 
ring slots (or holes) are clean. 


Inspection 

Carefully inspect the pistons for fractures at the 
ring lands, skirts, and pin bosses, and for scuffed, 
rough, or scored skirts. If the lower inner portion of 
the ring grooves have high steps, replace the piston. 
The step will interfere with ring operation and cause 
excessive ring side clearance. 

Spongy, eroded areas near the edge of the piston 
top are usually caused by detonation or pre-ignition. 
A shiny surface on the thrust surface of the piston, 
offset from the centerline between the piston pin 
holes, can be caused by a bent connecting rod. 
Replace pistons that show signs of excessive wear, 
wavy ring lands or fractures, or damage from 
detonation or pre-ignition. 



Check the piston-to-cylinder bore clearance by 
measuring the piston and bore diameters. Refer to 
the specifications in the appropriate engine section 
for the proper clearance. Refer to Cylinder Block 
Inspection for the bore measurement procedure. 
Measure the OD of the piston with micrometers 
at the centerline of the piston bore and at 90 
degrees to the pin bore axis. Check the ring side 
clearance following the procedure under Fitting 
Piston Rings. 

Replace piston pins showing signs of fracture, 
etching or wear. Check the piston pin fit in the piston 
and rod. Refer to Piston and Connecting Rod 
Assemblies in the pertinent engine Section. 

Check the OD of the piston pin and the ID of the 
pin bore in the piston. Replace any piston pin or 
piston that is not within specifications. 

Replace all rings that are scored, broken, chipped 
or cracked. Check the end gap and side clearance. 
It is good practice to always install new rings when 
overhauling an engine. Rings should not be 
transferred from one piston to another, regardless of 
mileage. 
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Cylinder Block 
Cleaning 

*, .. »> , f ; * 

After any cylinder bore repair operation, such as 
honing or deglazing, clean (he bore(s) with soap or 
detergent and water. Then! thoroughly rinse the 
bore(s) with clean water to remove the soap or 
detergent, and wipe the bore(s) dry with a clean, 
lint-free cloth. Finally, wipe the bore(s) with a 
clean cloth dipped in (engine oil. If these 
procedures are not followed, rusting of the 
cylinder bore(s) may occur. 

If the engine is disassembled, thoroughly clean 
the block in solvent. Remove old gasket material 
from all machined surfaces. Remove all pipe plugs 
that seal oil passages; then clean out all the 
passages. Blow out all passages, bolt holes, etc., 
with compressed air. 

Ensure the threads in the cylinder head bolt holes 
are clean. Dirt in the threads may cause binding and 
result in a false torque reading. Use a tap to true-up 
threads and to remove any deposits. 

Inspection ! 

After the block has been thoroughly cleaned, 
check it for cracks. Minute cracks not visible to the 
naked eye may be detected by coating the 
suspected area with a mixture of 25 percent 
kerosene and 75 percent light engine oil. Wipe the 
part dry and immediately apply a coating of zinc 
oxide dissolved in wood alcohol. Avoid use of 
methanol substitute rubbing alcohol. If cracks are 
present, the coating will become discolored at the 
cracked area. Replace the block if it is cracked. 

Check all machined gasket surfaces for burrs, 
nicks, scratches and scores. Remove minor 
imperfections with an oil stone. Check the cylinder 
block for flatness of the cylinder head gasket 
surface following the procedure and specifications 
recommended for the cylinder head. The cylinder 
block can be machined to bring the cylinder head 
gasket surface within the flatness specifications 
listed in the specific enginle section, but not to 
exceed 0.254mm (0.0# inch) stock removal 
from the original gasket surface. 

Replace all expansion-type plugs that show 
evidence of leakage. 

Inspect the cylinder walls for scoring, roughness, 
or other signs of wear. Check the cylinder bore for 
out-of-round and taper. Measure the bore with an 
accurate bore gauge following the instructions of the 
manufacturer. Measure the diameter of each 
cylinder bore at the top, middle and bottom with the 
gauge placed at right angles and parallel to the 
centerline of the engine. Use only the 
measurements obtained at 9|0 degrees to the engine 
centerline when calculating piston-to-cylinder bore 
clearance. 


Refinish cylinders that are deeply scored and/or 
when out-of-round and/or taper exceeds the service 
limits. 

If the cylinder walls have minor surface damage, 
but the out-of-round and taper are within limits, it 
may be possible to remove such damage by honing 
the cylinder walls and installing new service piston 
rings, providing the piston clearance is within 
specified limits listed in the appropriate engine 
section. 

To remove the cylinder wall glaze or to refinish a 
cylinder bore, follow the honing procedure 
described under Cylinder Block—-Refinishing 
Cylinder Walls. 


Oil Pan 
Cleaning 

Scrape any dirt or metal particles from the inside 
of the pan. Scrape all old gasket material from the 
gasket surface. Wash the pan in a solvent and dry it 
thoroughly. Ensure all foreign particles are removed. 

Inspection 

Check the pan for cracks, holes or damaged drain 
plug threads. Check the gasket surface for damage 
caused by over-tightened bolts. Replace with a new 
oil pan if repairs cannot be made. 


Oil Pump 
Cleaning 

Wash all parts in a solvent and dry them 
thoroughly with compressed air. Use a brush to 
clean the inside of the pump housing and the 
pressure relief valve chamber. Ensure all dirt and 
metal particles are removed. 

Inspection 

Refer to the specifications for clearances and 
service limits. 

Check the inside of the pump housing and the 
outer race and rotor for damage or excessive wear 
or scoring. 
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CLEANING AND INSPECTION (Continued) 


Check the mating surface of the pump cover for 
wear. If the cover mating surface is excessively 
worn, scored or grooved, replace the pump. 

Measure the inner rotor tip clearance. 



NOTE: 

WITH ROTOR ASSEMBLY REMOVED FROM 
THE PUMP AND RESTING ON A FLAT 
SURFACE. THE INNER AND OUTER ROTOR 
TIP CLEARANCE MUST NOT EXCEED 0.30mm 
10.012 IN) WITH FEELER GAUGE INSERTED 
13mm (0.S IN) MINIMUM. 

A7541-1A 


With the rotor assembly installed in the housing, 
place a straightedge across the pump housing. 
Measure the vertical clearance (rotor end play) 
between the straightedge and both the inner rotor 
and the outer race. Maximum clearance must not 
exceed 0.13mm (0.005 inch). 



Check the drive shaft-to-housing bearing 
clearance by measuring the OD of the shaft and the 
ID of the housing bearing. 

Detail components of the oil pump are not 
serviced; If any part of the oil pump requires 
replacement, replace the complete pump assembly. 

Inspect the relief valve spring for a collapsed or 
worn condition. Check the relief; valve spring 
tension, , . ; 

Check the relief valve piston for scores and free 
operation in the bore. 


Engine Oil Change 5 

1. Apply parking brake and block wheels. 

2. Bring engine to normal operating temperature 
and turn off. 

3. Remove oil drain plug and drain engine oil. 

4. Clean oil drain plug and inspect gasket. 
Replace gasket if damaged. 

5. Verify that gasket is properly located. Correct 
as required. 

6. Install oil drain plug and tighten to specification. 

NOTE: If the oil filter is not to be changed, remove 
the oil filler cap and fill the crankcase with the 
specified amount, type and grade of oil. 

Install the oil filler cap. Start the engine and 
inspect for oil leak(s). Correct as required. 

Engine Oil Filter Change 

1. Disposable-type oil filter change: . 

A. Remove oil filter and discard. 













CLEANING AND INSPECTION (Continued) 


B. Clean the gasket sealing surface at the 
cylinder block or adapter. 

C. Coat the gasket on the filter with a light film 
of oil; screw the filter onto the adapter or 
cylinder block until the gasket contacts the 
sealing surface; then, advance it an 
additional 1/2 turn. 

2. Replaceable element-type oil filter change: 

A. Place a drip pan under the filter. Remove 
the filter centerboltj then, remove the filter 
assembly and gasket. Discard the gasket. 

B. Remove the filter element, neoprene 
gasket, spring and seat; then, remove the 
center bolt from the container and the fiber 
gasket from the bolt. 

C. Wash all parts in solvent. Make sure the 
openings in the bolt are clean. 

D. Install the new filter element in the housing, 
following the instructions furnished with the 
new element. 

E. Clean the cylinder block filter recess. Install 
a new gasket. 

F. Place the filter assembly in position and 
thread the center bolt into the adapter, 
finger-tight. 

G. Rotate the filter assembly slightly, in each 
direction, to ensure the gasket is seated 
evenly. 

H. Tighten the filter center bolt to 
specification. 

CAUTION: Make sure not to over-tlghten the 
center bolt. 

Remove the oil filler cap and fill the crankcase 
with the specified amount, type and grade of oil. 

Install the oil filler cap. Start the engine and 
inspect for oil leaks. Correct as required. 


LUBRICATION 


General 

By law, vehicles are equipped with air pollution 
control systems. To maintain these systems, use of 
a high quality motor oil is essential. Motorcraft Motor 
Oil or equivalent oils are formulated to meet these 
requirements. Other brands, if used, must meet Ford 
performance specification ESE-M2C153-B (API 
Category SF). 



Check Engine Mountings 

Occasionally, the engine mountings should be 
visually checked. If the vehicle is operated on rough 
terrain, this check should be made frequently. If the 
mounting bolts are loose, tighten them to 
specifications, refer to appropriate engine Section. If 
the insulators are cracked or frayed, replace them. 






















OH. CAPACITY LITERS (QUARTS) 


With Filter Change 


3.0LV-6 4.2L (4.5 qts.) 


2.3L M 4.7L (5 qts.)© 


2.9L V-6 I 4.7L(5qts.) 


©Oil filter must be changed with each oil 


Without 
Filter Change 


3.7L (4 qts.) 





Engine 

Displacement (Vehicle) 


2.3L (Ranger) 


3.0L (Aerostar) 


Service Piston Selection Chart (By Coior-To-Sbe) 


Rad 


95.9993-96.0272 mm 
(3.7795-3.7806 Inches) 


88.962-88.978 mm 
(3.5024-3.5031 Inches) 


96.0298-96.0577 mm 
(3.7807-3.7818 Inches) 


88.988-89.004 mm 
(3.5035-3.5041 Inches) 


2.9L (Ranger and Bronco II) 


Rad 


92.9767-93.0021 mm 
(3.6605-3.6615 Inches) 


Yellow 


96.0603-96.0907 mm 
(3.7819-3.7831 Inches) 


89.014-89.030 mm 
(3.5045-3.5051 Inches) 


Oversize 


93.4771-93.5025 mm 
(3.6802-3.8812 Inches) 



Tool Number 


D79P-100-A 


T50T-100-A 


T59L-100-B 


T77L-9533-8 


T58L-101-B 


078P-4201-B 


D78P-4201-F 


D78P-4201-G 


TOOL42Q1-C 


T70P-6000 


D81L-6002-A 


D81L-8002-6 


D81L-6002-D 


D81P-6002-E 


T641-6011-EA 


T73L-6011-A 


ROTUNOA EQUIPMENT 


Description 


Impact Slide Hammer 


•impact Slide Hammer 


Impact Slide Hammer 


Jet Plug Remover 


Puller Attachment 


Dial Indicator Mag. Base 


Dial indicator Bracketry 


Dial Indicator 1" Travel 


Dial Indicator with Bracketry 


Engine lifting Brackets 


Oil Stone 


Piston Ring Groove Cleaner 


Valve Seat Runout Gauge 


Ridge Reamer 


Cylinder Hone Set 


Tool Number 


T72C-6165-R 


TOOL-6500-E 




TOOL-6513-DD 


T79T-6527-A 


T79T-6527-B 


TOOL-6565-AB 


T86L-6565-A 


T73L-6600-A 


D79P-6666-A 


D81P-6666-A 


T74P-6666-A 


T82L-6701-A 


T62F-6A527-B3 


T62F-6A527-B5 


D83L-4201-A 


Description 


Rear Oil Seal Replacer 


Hydraulic Tappet Leakdown Tester 


Valve Stem Clearance Tool 


Valve/Clutch Spring Tester 


Rocker Arm Stud Remover 


Rocker Arm Stud 


Cup Shaped Adapter 


Valve Spring Compressor 


Pressure Gauge 


Spark Plug Boot Puller 


Spark Tester 


Spark Plug Wire Remover 


Rear Main Seal Installer 


Rocker Arm Stud Reamer 


Rocker Ami Stud Reamer 


Straight Edge 


CA7123-2G 


Model 

Description 

112-00020 

Rotunda OH Leak Detector 

014-00705 

Engine Cylindei 

Leak Detection Kit S 


CA6526-1G 
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SECTION 03-01A 3.0L V6 Engine-Aerostar 


SUBJECT 

PAGE 

SUBJECT 

PAGE 

DESCRIPTION AND OPERATION 

Crankshaft and Camshaft. 

Induction System . 

Lubrication System. 

Valve Train. 

DISASSEMBLY AND ASSEMBLY 

Engine. 

Subassemblies... 

INSPECTION . 

.03-01A-1 

.03-01A-1 

.03-01A-2 

.03-01A-2 

.03-01A-43 

.03-01A-53 

_03-01A-3 

REMOVAL AND INSTALLATION 

Camshaft . 

Cylinder Heads . 

Thermostat and Housing. 

3.0L Engine . 

SPECIAL SERVICE TOOLS. 

SPECIFICATIONS . 

VEHICLE APPLICATION. 

.03-01A-40 

.03-01A-27 

.03-01A-27 

.03-01A-4 

.03-01A-59 

.03-01A-S5 

.03-01A-1 


VEHICLE APPLICATION 

All Aerostar Vehicles. 


DESCRIPTION AND OPERATION 


The 3.0L engine has a cast-iron, 60 degree 
V-block design with overhead valves. The engine is 
available with a five-speed manual or a four-speed 
automatic transmission, and operates on unleaded 
fuel. The cast-iron cylinder head features a central 
plug, dual quench combustion chamber. The V-6, 
3.0L engine is compact and similar to a V-8 engine in 
construction and components. 



Induction System 

The air/fuel mixture needed for burning in the 
cylinders is provided by Electronic Fuel Injection 
(EFI). Refer to Section 03-04a, Fuel Charging and 
Controls—3.0L for EFI description and operation. 

Fuel is supplied from the vehicle's fuel tank by a 
high pressure electric fuel pump mounted in the fuel 
tank. The fuel is filtered and sent to the fuel rails. A 
regulator on the fuel rail controls the fuel delivery 
pressure up to 269 kPa (39 psi). Excess fuel 
supplied by the pump, but not needed by the engine, 
is returned to the vehicle fuel tank by a fuel return 
line. 


Crankshaft and Camshaft 

The crankshaft is supported on the bottom of the 
cylinder block by four steel-backed, over-plated, 
copper-lead main bearings. To provide smooth 
engine operation, the piston crankpins are 
positioned to provide a power impulse every 120 
degrees of crankshaft rotation. This spacing 
provides smooth and quiet operation. Two 
sprockets and a timing chain connect the crankshaft 
with the camshaft and provide a 2:1 drive ratio. 

The camshaft is installed in the block and is 
supported on four bearing inserts. Thrust loads and 
end play are limited by a thrust plate installed in the 
front of the camshaft. The distributor drive gear is 
located at the rear of the camshaft. The distributor 
drive gear is part of the camshaft casting. 

































03-01A-2 


3.0L V6 Engine—Aerostar 


03-01A-2 


DESCRIPTION AND OPERATION (Continued) 


Valve Train 

Hydraulic tappets, providing automatic lash 
adjustment, ride on camshaft lobes and transfer 
their up-and-down motion to the rocker arms 
through push rods. The rocker arms are pedestal- 
mounted and pivot on fulcrums bolted to the cylinder 
head. The valves are arranged alternately, intake/ 
exhaust. 


Lubrication System 

The engine lubrication system is of the force-feed 
type in which oil is supplied under full pressure to the 
crankshaft and connecting rod bearings, hydraulic 
tappets and camshaft bearings. From the tappets, a 
controlled volume of oil is supplied to the rocker 
arms through the hollow push rods. All other moving 
parts are lubricated by gravity flow or splash. The 
rotary spur-type pump, which develops the oil 
pressure, is bolted to the No. 4 main bearing cap. 
The spur-driven gear is rotated by the distributor 
shaft through an intermediate shaft. A full-flow oil 
filter is externally mounted on the engine block and 
normally all engine oil passes through the filter 
element. However, if the element should become 
restricted, a spring-loaded bypass valve will open 
and allow an uninterrupted flow of oil to the engine's 
moving parts. 


Moulded Silicone Rubber Gaskets 

Many of the component mating surfaces which 
were formerly sealed with a cork gasket are being 
sealed with a moulded rubber silicone gasket. This 
gasket is used in the manufacture of the 3.0L engine 
and will be specified for service procedures. 

Two-Belt Drive Belt System 

Accessories mounted on the front of the engine 
are belt-driven by the crankshaft. A 6k-rib Poly-Vee 
drive belt is routed over the water pump, alternator 
and A/C compressor, if so equipped, and is driven 
by the crankshaft pulley. A "jack-screw" bolt on the 
alternator bracket is used to adjust 6k belt tension. 

A second 4k Poly-Vee belt drives the power 
steering pump off of the crankshaft pulley, and is 
tensioned by an adjustable idler pulley. For service 
procedures, including tensioning, refer to Section 
03-05, Accessory Drive. 


i 

\ 
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ASSEMBLY PROCEDURE 


1. ROTATE CAMSHAFT TO POSITION 'A' AS SHOWN. 

2. INSTALL PUSH RODS (6S66I (121 PLACES 
PUSH RODS MUST BE SEATED PROPERLY ON 
TAPPET ASSEMBLY 

3. INSTALL ROCKER ARMS (6664), FULCRUMS (6A528) 
AND BOLTS IN LOCATIONS AS SPECIFIED IN 
CAMSHAFT POSITION 'A', TORQUE BOLTS TO 

11 Nui AS REQ'D TO SEAT FULCRUMS IN 
CYLINDER HEAD 

4. ROTATE CRANKSHAFT 120" TO POSITION "B" 

5. INSTALL ROCKER ARMS (6564), FULCRUMS (6A528), 
AND BOLTS IN LOCATIONS AS SPECIFIED IN 
CAMSHAFT POSITION ”B”, TORQUE BOLTS TO 

11 N-m AS REQ'D TO SEAT FULCRUMS IN 
CYLINDER HEAD 


FULCRUM AND BOLT MUST BE FULLY 
SEATED AFTER FINAL TORQUE 



4.69-2.15 

WITH TAPPET FULLY 
COLLAPSED ON BASE 
CIRCLE OF CAM LOBE 
AFTER ASSEMBLY REF. 
QUALITY AUDIT ONLY. 


NOTEFULCRUMS MUST BE FULLY SEATED IN 

CYLINDER HEADS AND PUSH RODS MUST BE 
FULLY SEATED IN ROCKER ARM SOCKETS 
PRIOR TO FINAL TORQUE. 

6. APPLY ESE M2C39 F OIL TO ROCKER ARM 
ASSEMBLIES 

7. FINAL TORQUE BOLTS TO 32.0 N-m (CAMSHAFT 
MAY BE IN ANY POSITION). 

NOTE: CAMSHAFT POSITIONS 'A’ AND 'B” ARE 

REQUIRED TO PLACE TAPPET ASSEMBLY ON 
BASE CIRCLE OF CAMSHAFT LOBE TO CHECK 
COLLAPSED TAPPET GAP. 


CAMSHAFT POSITION _ 

_I - _ _ B _ 

SET GAP OF VALVES NOTED 
INT. EXH. 

EXH. _ INT. 

NONE INT.-EXH. 

INT. _ EXH. 

EXH. _ INT. 

NONE INT.-EXH. 


A10720-2B 
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REMOVAL AND INSTALLATION 


3.0L Engine 

Removal 

1. Raise hood. Disconnect ground cable at 
negative battery terminal. 

2. Loosen draincock and drain coolant from 
radiator. 

3. Disconnect upper and lower radiator hoses. 

4. Remove air cleaner hose assembly 

NOTE: Removal should take place at clamp 

retaining hose to air cleaner housing assembly. 

5. Remove engine fan retaining nut and remove 
fan. 

6. Remove fan shroud retaining screws and 
remove shroud. 

7. Disconnect barometric manifold absolute 
pressure (BMAP) sensor electrical connection, 
and vacuum line located on the dash panel. 

8. Remove shroud covering throttle linkage. 
Disconnect throttle linkage at the throttle body. 


THROTTLE 

BODY 


f~ ■ 

/ THROTTLE 

,__2 LINKAGE 
■^iC SHROUD 


9. Loosen idler arm and alternator jack screw 
retaining bolts. Remove accessory drive belts. 


10. Disconnect injector harness connector from 
main EEC harness. 

11. Disconnect engine coolant temperature (ECT) 
sensor, located near the thermostat housing, 
and the engine coolant temperature sender. 


ENGINE COOLANT 
TEMPERATURE 
SENDER 



ENGINE 

COOLANT 

TEMPERATURE 

SENSOR 

(ECT) 
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REMOVAL AND INSTALLATION (Continued) 



17. If equipped with automatic transmission, 
remove four transmission oil cooler lines from 
bottom of radiator (two on each side of vehicle). 

18. Remove four radiator retaining bolts; two lower 
and then two upper bolts. Remove radiator from 
top of vehicle. 

19. If equipped with air conditioning, remove two 
bolts retaining A/C compressor to bottom of 
vehicle. Remove two upper A/C compressor 
retaining bolts 

20. Retain A/C compressor to sidemember by tying 
a piece of wire around compressor. Locate a 
suitable place on sidemember to tie 
compressor. 

21. Remove nut retaining oil fill tube to alternator 
bracket. 



A10172-1A 
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REMOVAL AND INSTALLATION (Continued) 


22. If equipped with automatic transmission, 
remove transmission oil fill tube retaining bolt 
from top of manifold. Gently pull out from top of 
vehicle. 

23. Disconnect two electrical connectors located 
on back side of alternator. 


ALTERNATOR 

CONNECTIONS 



24. Remove brake booster vacuum line from brake 
booster. 

25. Remove bolt retaining steering gear at top of 
shaft. 



26. From inside of vehicle, remove engine cover. 

27. Disconnect radio frequency interference (RFI) 
suppressor. 

28. Disconnect connector to TFI module. 

29. Disconnect oil pressure sender. 


TFI MODULE 



RADIO FREQUENCY 
INTERFERENCE 
(RFI) SUPPRESSOR 


OIL PRESSURE 
SENDER 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


34. Mark the driveshaft to flange position. From 
rear of vehicle remove four bolts retaining drive 
shaft. Slide drive shaft forward, pull down, then 
pull out to release. Set drive shaft aside. 



35. Remove bolt retaining speedometer cable 
bracket to transmission. Pull speedometer out 
of rear of transmission. 



D5713-1A 


36. Remove starter ground strap. 

37. Remove battery connection to starter. 

38. Remove three bolts retaining starter and 
remove starter. 



39. On vehicles equipped with manual 
transmissions, disconnect the coupling at the 
transmission with Tool T88T-70522-A, or 
equivalent, by sliding the white plastic sleeve 
toward the slave cylinder while applying a slight 
tub on the tube. Remove and olug hose. 



















REMOVAL AND INSTALLATION (Continued) 



CONVERTER CLUTCH 
SOLENOID CONNECTOR 
uumcc 


NEUTRAL 

START 

SWITCH 


KICKDOWN 

CABLE 



41. On automatic transmissions, disconnect 
electrical connector for neutral start switch, and 
3-4 shift solenoid connector. Disconnect 
selector and kickdown cable from transmission 
lever. 



VACUUM 

MODULATOR 


- D5715-1A 























45. Disconnect exhaust gas oxygen (EGO) sensor. 

46. Disconnect transmission oil cooler lines from 
transmission. 

47. Position a transmission jack under 
transmission. Place a safety chain around 
transmission. Slightly raise transmission. 

48. Remove insulator-to-crossmember retaining 
nuts. 

49. Remove the nuts and bolts retaining the 
crossmember to the two mounting brackets and 
remove crossmember. If required, remove bolts 
retaining insulator to transmission and remove 
insulator. 



50. Remove converter housing-to-engine 
fasteners. 

51. Move transmission to rear so it disengages 
from dowel pins and converter is disengaged 
from flywheel. Lower transmission from vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


52. Loosen and remove exhaust manifold stud 
nuts. Remove bolts retaining catalytic converter 
pipe to muffler and outlet pipe. Disconnect and 
remove exhaust pipe and catalytic converter. 
Refer to Section 09-00, General Exhaust 
System Service for specific removal and 
installation procedures. 

53. Remove lug nuts and remove both front wheel 
and tire assemblies. 

54. Remove engine block ground straps. One is 
located on cylinder head just behind power 
steering pump. The other is located just above 
where exhaust manifold and exhaust pipe 
connect. 

55. Remove bar nuts and disconnect stabilizer bar 
from lower control arms. Discard bar nuts. 



ARM 

A9420-1A 


56. Behind spindles, disconnect and plug brake 
lines at bracket on frame. 

57. Position a jack under lower control arm and 
raise arm until tension is applied to coil spring. 
Remove bolt and nut retaining spindle to upper 
control arm ball joint. Slowly lower jack under 
lower control arm to disconnect spindle from 
ball joint. 

UPPER 










REMOVAL AND INSTALLATION (Continued) 


58. Position Drive Train Removal Lift 109-00002 or 
equivalent under crossmember and engine 
assembly. 

59. Slowly lower vehicle until crossmember rests 
on removal lift. Place wood blocks under front 
crossmember and rear of engine block to keep 
engine and crossmember assembly level. 
Install safety chains around crossmember and 
lift. 


FRONT 

"CROSSMEMBER 



61. Slowly lower engine assembly out of vehicle, 
making sure A/C compressor and wiring 
harnesses do not interfere with the process. 

62. With engine and crossmember assembly clear 
of vehicle, roll lift out from under vehicle. 

63. Attach Engine Lifting Eyes D81L-60G1-D or 
equivalent to LH rear cylinder with a bolt. 

64. The engine lifting eye should still be on the RH 
front cylinder head. If not, install a second lifting 
bracket. 

NOTE: When only two support points are used, the 
engine assembly will hang slightly down at the rear 
with the transmission attached. With the 
transmission removed, the engine assembly will 
hang slightly down at the front because of the weight 
of the accessories. 

65. To eliminate tilt: 

A. For forward tilt, attach a chain from the left 
(front) support bar to the stud on the No. 4 
exhaust runner. 

B. For rearward tilt, attach a chain from the 
right (rear) support bar to the exhaust 
manifold between the No. 2 and No. 3 
exhaust runner. 

CAUTION: The support hook or chain must angle 
rearward to the rear attaching point. Damage 
will result if chain runs across throttle cable or 
throttle valve mechanism. 


ENGINE PLANT 
LIFTING EYE 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Install Engine Lifting Eyes D81L-6001-D or 
equivalent on side of exhaust manifold. 
Connect a chain to lifting eye and attach to a 
floor crane. 

2. Remove attaching bolts and remove engine 
from work stand. 

3. With front crossmember securely positioned on 
Drive Train Removal Lift 109-0002 or 
equivalent, slowly lower engine until motor 
mount studs are piloted in crossmember holes. 
Install retaining nuts and tighten to 96-127 N • m 
(71-94 ft-lb). Remove chain and lifting eyes. 

NOTE: Install wood blocks under oil pan and 

crossmember. 

4. Roll removal lift under vehicle. Ensure vehicle is 
supported on hoist. Align lift, engine and 
crossmember assembly so three mounting 
bolts on each side of frame are in alignment 
with holes in crossmember. 



5. Slowly lower vehicle so bolts are piloted in 
crossmember holes. Raise lift or lower hoist so 
crossmember is against frame. Install nuts 
retaining crossmember to frame and tighten to 
196-264 N-m (145-195 ft-lb). Raise vehicle and 
remove lift. 

6. On automatic transmissions, position converter 
to transmission making sure converter hub is 
fully engaged in pump gear. 

NOTE: Ensure torque converter rotates freely and is 

not bound up. 

7. When the torque converter is fully installed, 
check dimension "A". 

• minimum: 10.23mm (7/16 in.) 


• maximum: 14.43mm (9/16 in.) 












REMOVAL AND INSTALLATION (Continued) 


8. Install manual transmission on a jack and 
position a safety chain around transmission 
case. Lift transmission to position in vehicle. 
Ensure transmission input shaft engages pilot 
bearing in flywheel. The clutch housing must be 
piloted in dowel pins in engine block. 




9. Install bolts retaining clutch housing to engine 14. Install converter housing-to-engine attaching 

block. Tighten bolts to 38-51 N m (28-38 ft-lb). fasteners. Tighten to 38-51 N-m (28-38 ft-lb). 


10. For automatic transmissions, once converter is 
properly installed, place transmission on jack 
and secure with safety chains. 

11. Rotate converter so drive studs are in 
alignment with holes in flywheel. 

12. Lift transmission into position to connect 
transmission oil cooler lines to case. 

13. Move converter and transmission assembly 
forward into position being careful not to 
damage flywheel and converter pilot. The 
converter housing is piloted into position by 
dowels in rear of engine block. 

NOTE: During this move, to avoid damage, do not 
allow transmission to get into a nosed down position 
as this will cause converter to move forward and 
disengage from pump gear. The converter must rest 
squarely against flywheel. This indicates that 
converter pilot is not binding in engine crankshaft. 


3.0L-LONG BOLTS IN POSITIONS A 
2 SHOULDER STUDS IN POSITION B 


A101M-1A 
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REMOVAL AND INSTALLATION (Continued) 


15. Position crossmember in two mounting 
brackets. Markings on crossmember indicate 
direction of installation. Install nuts and bolts 
and tighten to specification. Refer to Section 
02-03, Engine/Transmission Mounting for 
specific procedures. 

16. Slowly lower transmission so the insulator studs 
are installed in proper slots in crossmember. 
Install nuts and tighten to 97-127 N-m (71-94 
ft-lb). Remove safety chain and remove 
transmission jack. 

17. Position starter assembly on housing. Install 
ground cable and starter ground strap. Tighten 
mounting bolts to 21-27 N-m (15-20 ft-lb). 
Connect relay-to-starter cable and tighten nut 
and washer. 

18. On RH side of an automatic transmission, 
connect vacuum hose to modulator. 

19. Position selector cable in bracket on 
transmission case. Press end of cable on ball 
stud on lower portion of selector lever. Install 
retainer in bracket. 

20. On manual transmissions, install speedometer 
cable (conventional speedometer) or connect 
wire (electronic speedometer). Connect backup 
lamp switch and neutral sensor wires to 
senders on transmission. 



D5713-1A 


21. Remove cap from hydraulic clutch line. Insert 
the male coupling into the female coupling on 
the slave cylinder, and check that the 
connection is secure. 

NOTE: If the clutch hydraulic system requires 
bleeding refer to Section 08.02, Clutch Controls. 



22. Install manual transmission shift lever to shifter 
and tighten bolt to specifications. 

23. Position rubber shift boot on floor and install 
screws. 










REMOVAL AND INSTALLATION (Continued) 


24. On automatic transmissions, install kickdown 
and selector cable. Adjust selector cable, with 
shifter in overdrive position, refer to Section 
07-05, Automatic Transmission External 
Controls. 

25. Connect neutral start switch plug to switch. 
Install converter clutch solenoid connector. 


CONVERTER CLUTCH 
SOLENOID CONNECTOR 
WIRES 


NEUTRAL 

START 

SWITCH 


tflCKDOWN 

CABLE 



RETAINER 


-CONVERTER CLUTCH - 
SOLENOID AND 
3-4 SHIFT SOLENOID 
CONNECTOR 


D5714-1C 


26. Connect vacuum hose to transmission 
modulator. 


\ \ w 
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REMOVAL AND INSTALLATION (Continued) 


27. Insert speedometer driven gear into 
transmission and retain with a clamp. Tighten 
retaining screw to 2.25-2.82 N-m (20-25 in-lb). 

28. Position a 22mm socket and breaker bar on 
crankshaft pulley bolt. Rotate crankshaft pulley 
clockwise (as viewed from front) to gain access 
to each of the torque converter studs. Install nut 
on each stud and tighten to 27-46 N-m (20-34 
ft-lb). 

29. Position converter access cover and adapter 
plate on converter housing. Install and tighten 
attaching bolts to 16-22 N-m (12-16 ft-lb). 

30. Remove safety chains from around lower 
control arms and spring seat. 

31. Install a jack under lower control arms. Slowly 
raise control arm until coil spring is under 
tension. Continue to raise arm until spindle 
upper arm can be connected to the lower arm 
ball joint. Install a new nut and bolt and tighten 
to 37-50 N-m (27-37 ft-lb). 


UPPER 




34. Install wheel and tire assemblies on rotors. 
Install and tighten lug nuts to 115-155 N • m (85- 
115 ft-lb). 

35. Connect drive shaft to rear axle and 
transmission observing alignment marks made 
during removal. Install nuts and bolts retaining 
drive shaft to rear axle end yoke. 













REMOVAL AND INSTALLATION (Continued) 


36. Install new non-asbestos gaskets on exhaust 
manifold and catalytic converter. Install two 
nuts and bolts retaining converter to muffler 
and outlet pipe and tighten to 25-35 N • m (18-26 
ft-lb). Install nuts retaining pipe to exhaust 
manifold. Tighten alternately to 34-46 N • m (25- 
34 ft-lb). 

37. Connect electrical connector for exhaust gas 
oxygen (EGO) sensor. 

38. Position two ground straps on engine and 
tighten two ground strap bolts. 

39. Connect fuel pump pressure line and fuel return 
line at fuel sender. 


FUEL SENDER 
LINE 


40. If equipped with automatic transmission, 
connect fluid lines at transmission. 

41. Connect low-oil level sensor at oil pan. 

42. Route transmission oil fill tube from engine 
compartment to transmission. Connect to 
transmission. 

43. Lower vehicle. 

44. From inside vehicle, connect radio frequency 
interference (RFI) suppressor. 

45. Connect connector leading to TFI module. 

46. Connect oil pressure sender. 




47. Install cover over engine compartment. 

48. From inside engine compartment, in front of 
vehicle, connect two electrical connectors in 
back of alternator. 


ALTERNATOR 

CONNECTIONS 
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REMOVAL AND INSTALLATION (Continued) 


49. Connect brake booster vacuum line to brake 
booster. 

50. Connect breather tube to oil filler tube 
assembly. 

51. Attach bolt retaining steering gear to top of 
shaft. 

52. Connect power steering pump pressure switch. 

53. Connect heater hoses to ballast tube by 
matching chalk lines to specific inlet and outlet 
hoses. 

54. Install radiator and attach retaining bolts; two 
on lower portion of radiator and two on upper 
portion of radiator. 

55. Connect four transmission cooler lines to lower 
portion of radiator (two on each side of vehicle). 

56. Connect canister purge solenoid hoses from 
both sides of solenoid. 

57. Connect engine coolant temperature sensor 
(ECT), located near thermostat housing. 
Connect engine coolant temperature sender. 


ENGINE COOLANT 



58. If equipped with air conditioning, un-tie 
compressor from vehicle sidemember. 

59. Position compressor on retaining bracket and 
attach with four retaining bolts; two on lower 
portion and two on upper portion. 

60. Place alternator belt into position and tighten 
alternator idler arm to specification. 

61. Place injector harness behind belt tension idler 
arm and tighten idler arm to specification. 

62. Connect throttle linkage to ball stud located on 
throttle body. Connect shroud covering throttle 
body. 

63. Connect barometric manifold absolute 
pressure (BMAP) sensor electrical connection, 
and vacuum line located on dash panel. 


64. Install engine fan and tighten using retaining 
nut. 

65. Install fan shroud over fan and in position on 
radiator. Install and tighten retaining nut. 

66. Connect upper and lower hoses to radiator. 

67. Connect ground cable to negative battery 
terminal. 

68. Install air cleaner and intake duct assembly on 
throttle body. 

69. Fill cooling system to specified level. Refer to 
Section 03-03, Engine Cooling. 

70. Check and adjust all fluid levels. Refer to the 
appropriate Sections. 

71. Bleed brakes. Refer to Section 06-00, General 
Hydraulic Brake Service. 

72. Check and, if required, adjust front alignment. 
Refer to Section 04-00, General Suspension 
System Service. 

73. Start and run engine to check for proper 
operation and leaks. Service as required. 


Crankshaft Pulley/Damper/Front Oil Seal 

Removal 

1. Loosen accessory drive belts and remove. 

2. Remove four pulley-to-damper attaching bolts. 

3. Remove crankshaft pulley. 

4. Remove damper attaching bolt and washer. 

5. Remove damper from crankshaft using 
Crankshaft Damper Remover T58P-6316-D 
and Vibration Damper Remover Adapter T82L- 
6316-B or equivalent. 

6. Pry seal from timing cover with a flat-bladed 
screwdriver or other similar tool. Use care to 
prevent damage to front cover and crankshaft. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. I nspect front cover and shaft seal surface of the 
crankshaft damper for damage, nicks, burrs or 
other roughness which may cause the new seal 
to fail. Service or replace components as 
necessary. 

2. Lubricate seal lip with clean engine oil and 
install seal using Damper/Front Cover Seal 
Installer T82L-6316-A and Front Cover Seal 
Replacer T70P-6B070-A or equivalent. 

3. Coat crankshaft damper sealing surface with 
clean engine oil. Apply RTV using Rotunda RTV 
Dispenser 021-00031 or equivalent to keyway 
of damper prior to installation. Install damper 


using Damper/Front Cover Seal Installer T82L- 
6316-A or equivalent. Install damper attaching 
bolt and washer and tighten to 210 N-m (155 
ft-lb). 

4. Position crankshaft pulley and install attaching 
bolts. Tighten attaching bolts to 32 N-m (24 
ft-lb). 

5. Position drive belts over crankshaft pulley. 

6. Check drive belt for proper routing and 
engagement in the pulleys. Adjust drive belt to 
specification. Refer to Section 03-05, 
Accessory Drive. 

7. Start engine and check for oil leaks. 


Timing Cover 

Removal 

1. Remove cooling fan as outlined. 

2. Remove accessory drive belts as outlined. 

3. Remove alternator adjusting arm and brace to 
throttle body. 

4. Remove A/C (if equipped) bracket, 
compressor, and brake as an assembly. Move 
assembly out of the way. 

5. Remove crankshaft pulley and damper. 

6. Remove water pump as outlined. 

NOTE: Timing cover may be removed with water 

pump intact. Do not remove bolt numbers 11 thru 15 

to perform this operation. 

7. Drain engine oil and remove oil pan. 

8. Remove remaining bolts and remove timing 
cover from engine. 


BOLT 
N606047-S2 
(6 REQ'D) 
TIGHTEN TO 
25 N-m 
119 FT-LB) 
ADD PIPE 
SEALANT 
THIS 


STUD BOLT 
(4 REQ'D) f 
TIGHTEN TOU 
25 N-m 
(19 FT-LB) 


m 

FRONT OF ENGINE 


DOWEL 
(2 REQ'D) 



1 FRONT COVER 
GASKET-6020 


CYLINDER BLOCK 
ASSEMBLY 
6010 


A10106-1D 
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REMOVAL AND INSTALLATION (Continued) 

Installation 

1. Clean cylinder block gasket surface. 

2 . Clean timing cover gasket surface carefully as 
aluminum gouges easily. 

3. Replace crankshaft seal as outlined. 

4. Install timing cover and new gasket. Note bolts 
that require pipe sealant on accompanying 
chart. 

5. Install oil pan and new gasket as outlined. 

6. Install water pump as outlined (if removed). 

7. Install crankshaft damper, attaching bolt, and 
pulley as outlined. 

8. Install A/C (if equipped) bracket and 
compressor assembly, and brace. 

9. Install alternator adjusting arm, and brace. 

10. Install water pump hub and accessory drive 
belts. Tension belts to specification. 

11. Install cooling fan and coolant hoses. 

12. Fill cooling system with proper coolant mixture. 

13. Run engine and check for leaks. 

NOTE: Lightly oil all bolt threads except for those 

requiring special sealant. 



NOTE: Pipe Sealant ESG-M4G194-A to Bolt Threads A10107-1B 
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REMOVAL AND INSTALLATION (Continued) 


Water Pump 

Removal 

1. Disconnect negative battery terminal and move 
out of way. 

2. Drain cooling system. 

3. Remove cooling fan as outlined. 

4. Loosen four water pump pulley bolts. 

5. Loosen accessory drive belt tension at 4K belt 
idler and alternator belt adjuster. Remove both 
belts. 

6. Remove water pump pulley assembly. 

FRONT COVER, WATER PUMP — FASTENER 



Fastener and 

Hole No. 

Fasteners 

Part No. 

Size 

Nm 

Ft-U> 

• 1 

N804215 

M8 x 1.25 x 72.25 

25 

19 

• 2 

N804215 

M8 x 1.25 X 72.25 

25 

19 

• 3 

N606547-S8 

M8 x 1.25 x 70.0 

25 

19 

4 

N606547-S8 

| M8 x 1.25 X 70.0 

25 

19 

5 

N605909-S8 

M8x 1.25 x 42.0 

25 

19 

6 

N804154-S8 

M8 x 1.25 x 99.3 

25 

19 

7 

N606547-S8 

M8x 1.25 x 70.0 

25 

19 

8 

N606547-S8 

M8x 1.25 x 70.0 

25 

19 

9 

N606547-S8 

M8x 1.25 x 70.0 

25 

19 

10 

N605909-S8 

M8x 1.25x42.0 

25 

7 

11 

N804168-S8 

M6x 1.0x25.0 

10 

7 

12 

N804168-S8 

M6x 1.0x25.0 

10 

7 

13 

N804168-S8 

M6x 1.0x25.0 

10 

7 

14 

N804168-S8 

M6x 1.0x25.0 

10 

7 

15 

N804168-S8 

M6 x 1.0 x 25.0 

10 

7 


NOTE: • Apply ESG-M4G194-A Sealer to Fastener Threads CA10182-2C 


7. Remove alternator adjusting arm and brace 
from throttle body. 

8. Remove lower radiator hose from pump. 

9. Remove heater hose from pump. 

10. Rotate 4K belt adjuster out of way. 

11. Remove 11 water pump-to-engine attaching 
bolts. Note bolt location. 

12. Remove pump assembly. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


NOTE: Lightly oil all bolt and stud threads before 

installation except those requiring special sealant. 

1. Clean gasket surface on timing cover and water 
pump carefully. (Aluminum gouges easily.) 

2. Position a new gasket on water pump sealing 
surface using Gasket and Trim Adhesive D7AZ- 
19B508-AA (or equivalent) to hold gasket in 
position. 

3. Install water pump on timing cover and hand 
start 11 attaching bolts. Torque to 
specifications. 

4. Install lower radiator hose and heater hose to 
pump. 


5. Install water pump pulley assembly and hand 
tighten four attaching bolts. 

6. Install alternator adjusting arm and brace. 

7. Install both accessory drive belts. Tension belts 
to specifications. Refer to Section 03-05 
Accessory Drive. 

8. Torque pulley bolts to 25 N-m (19 ft-lb). 

9. Install cooling fan. Torque to specifications. 

10. Fill and bleed cooling system with proper 
coolant mixture. 

11. Connect negative battery terminal. 

12. Run engine and check for coolant leaks. 


BOLT 

N804168-S8 
(5 REQ'D) 


WATER PUMP 
ASSEMBLY 


WATER PUMP 
GASKET 
8507 



FRONT COVER 

ASSEMBLY 

6019 


A10109-2D 


Rocker Arm Cover 
Removal 

1. Disconnect ignition wires from spark plugs. 

2. Remove ignition wire separators from the 
rocker arm cover attaching bolt studs (three 
places per cover). 

3. If LH rocker arm cover is being removed, 
perform the following: 

• Remove throttle body assembly as outlined. 


• Remove PCV valve. 

4. If RH rocker arm cover is being removed, 
perform the following: 

• Remove oil filler tube assembly. 

• Disconnect closure system hose. 

5. Remove rocker cover attaching screws and 
remove arm cover. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

NOTE: Lightly oil all bolt and stud threads before 
installation. Using solvent, clean cylinder head and 
rocker arm cover sealing surfaces to remove all 
gasket material and dirt. 

1. Apply bead of RTV silicone sealant using 
Rotunda RTV Dispenser 021-00031 or 
equivalent at cylinder head to intake manifold 
rail step (two places per rail). Position a new 
gasket into place. 

2. Position cover on the cylinder head and install 
two attaching bolts and six attaching studs. 
Note the location of the ignition wire separator 
clip stud bolts. Tighten attaching bolts to 10.0 
N-m (7.0 ft-lbs). 


3. 


• Install throttle body as outlined 

• Install PCV valve 

• Connect PCV closure hose. 

4. If the RH rocker arm cover is being installed, 
perform the following: 

• Install oil filler tube assembly 

• Connect closure tube hose 

5. Install ignition wire separators. 

6. Connect ignition wires to the spark plugs. 

7. Start engine and check for fuel, coolant, and oil 
leaks. 


If LH rocker arm cover is being installed, 
perform the following: 


SCREW AND WASHER 
ASSEMBLY TIGHTEN TO 
10.0 N-m (7.0 FT-LB) 
(2 PLACES AS SHOWN LEFT SIDE) 
(2 PLACES AS SHOWN RIGHT SIDE) 


STUDS 
TIGHTEN TO 
10.0 N-m 
(7.0 FT-LB) 

(3 PLACES AS SHOWN RIGHT SIDE) 


SEALER 
ESE-M4G195-A 
(2 PLACES 
EACH SIDE) 


LOCATING PINS 
(OPTIONAL) 

(2 PLACES) 



ROCKER ARM 
COVER ASSEMBLY 
6682 (LH) 


STUDS 
(6 REQ'D) 
(LH) SIDE 
TIGHTEN TO 
10.0 N-m 
(7.0 FT-LB) 


GASKET-VALVE 
ROCKER ARM COVER 
6584 (2 PLACES) 


FRONT OF ENGINE 


INTAKE MANIFOLD 
ASSEMBLY 


4.0-6.0mm 
(-15-.23 IN) 
CYLINDER 
HEAD 

ASSEMBLY 


SEALING 
SECTION A 



A10217-2B 
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REMOVAL AND INSTALLATION (Continued) 


Intake Manifold 

Removal 

1. Drain engine cooling system. 

2. Disconnect battery ground cable. 

3. Remove throttle body as outlined. 

4. Disconnect fuel lines as outlined. 

5. Remove fuel injector wiring harness from 
engine. 

6. Disconnect upper radiator hose. 

7. Disconnect water outlet heater hose. 

8. Mark and remove distributor assembly. 

9. Remove rocker arm covers as outlined. 

10. Remove intake manifold attaching bolts/studs. 
Manifold assembly can be removed with fuel 
rails and injectors in place. Remove manifold 
side gaskets and end seals, and discard. 


Installation 

NOTE: Lightly oil all attaching bolts and stud threads 
before installation. 

NOTE: When using silicone rubber sealer, assembly 
must occur within 15 minutes after sealer 
application. After this time, the sealer may start to 
set-up, and its sealing effectiveness may be 
reduced. In high temperature/humidity conditions, 
RTV will start to "skin over" in approximately 5 
minutes. 

1. The intake manifold, cylinder head, and cylinder 
block mating surfaces should be clean and free 
of old silicone rubber sealer. Use a suitable 
solvent to clean these surfaces. 

2. Apply Silicone Rubber Sealer D6AZ-19562-AA 
or equivalent to intersection of cylinder block 
assembly and head assembly at four corners as 
shown. 


SEAL-INTAKE 
MANIFOLD REAR 


' 9A424 



CYLINDER HEAD 
ASSEMBLY-6049 



CYLINDER HEAD 
GASKET-6051 


SECTION B I 

A101112A 
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REMOVAL AND INSTALLATION (Continued) 


3. Install front intake manifold seal and rear intake 
manifold seal. Secure with retaining features. 

4. Position intake manifold gaskets onto cylinder 
heads and insert locking tabs over tabs on 
cylinder head gaskets as shown. 


INTAKE MANIFOLD 
GASKET-9439 . 
(2 REQ'D) 


FRONT OF ENGINE 


INTAKE 
MANIFOLD 
SEAL REAR 
9A424 


5. Apply Silicone Rubber Sealer D6AZ-19562-AA 
over gasket in same places as in Step 2. 

6. Carefully lower intake manifold into position on 
cylinder block and cylinder heads to prevent 
disturbing the silicone sealer and causing 
gasketing voids. 

INTAKE MANIFOLD 
GASKET-9439 . , 




INTAKE MANIFOLD 
SEAL-FRONT 
9A425 


FRONT OF ENGINE 


Install bolts and tighten in the numerical 
sequence shown, to the following 
specifications in two steps: 

• 15 N-m (11 ft-lb) 

• 24 N-m (18 ft-lb) 

Using new gaskets, install rocker arm covers as 
outlined. 


TORX 
HEAD BOLT 
(8 REQ'D) N 
24 N m 
(18 FT-LB) 


LOWER INTAKE 
MANIFOLD ASSEMBLY 
9J447 

3 




FRONT OF ENGINE 
A10114-10 


Install thermostat housing and new gasket. 
Tighten attaching bolts to 20-30 N-m (15-22 
ft-lb). 

9. Install fuel injector wiring harness. 

10. Install throttle body assembly and new gasket 
as outlined. 

11. Connect PCV hose at throttle body and PCV 
valve. 

12. Install electrical connectors to ECT and ACT 
sensors, distributor, and BPA solenoid. 

13. Connect removed vacuum hoses to their 
original locations. 

14. Install heater hose to elbow. Tighten hose 
clamp securely. 

15. Install upper radiator hose to thermostat 
housing. Tighten hose clamp securely. 
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REMOVAL AND INSTALLATION (Continued) 


16. Connect fuel lines to fuel rail assembly. Check 
O-rings for wear and replace. 

17. Install fuel line safety clips. 

18. Install air cleaner outlet tube to throttle body. 
Tighten clamp securely. 

19. Fill and bleed cooling system with specified 
coolant and proper mixture. 

CAUTION: This engine has aluminum 
components and requires a special corrosion- 
inhibited coolant formulation to avoid radiator 
damage. Refer to Section 03-03, Engine Cooling 
for coolant specifications. 

20. Connect battery ground cable. 

21. Start engine and check for coolant, oil, or 
vacuum leaks. 

22. Verify distributor initial timing in LOS. Adjust as 
necessary. 

23. Check and, if necessary, adjust the engine idle 
speed, transmission throttle linkage (overdrive 
transmission only) and speed control. 


Thermostat and Housing 

Removal 

1. Perform this operation on a cool engine to 
prevent injury from hot coolant. 

2. Drain cooling system. 

3. Disconnect negative battery terminal and set 
aside. 

4. Remove air cleaner resonator assembly from 
throttle body and air cleaner. 

5. Remove upper radiator hose from thermostat 
housing. 

6. Remove two attaching bolts from housing. 

7. Remove housing and thermostat as an 
assembly. 

Installation 

1. Clean gasket mating surfaces with scraper or 
appropriate tool. Use care not to gouge 
aluminum components. 

2. Install thermostat into housing as directed in 
view A. 

3. Install thermostat housing assembly and new 
gasket. Tighten attaching bolts to 25 N • m (19 
ft-lb). 

4. Install upper radiator hose. Tighten clamp 
securely. 

5. Fill and bleed cooling system with specified 
coolant and proper mixture. 


6. Install air cleaner resonator assembly. Tighten 
clamps securely. 

7. Connect negative ground cable. 

8. Run engine and check for coolant leaks. 



ROTATE THERMOSTAT INTO WATER 
OUTLET CONNECTOR IN A CLOCKWISE 
DIRECTION TO SECURE THERMOSTAT 
TO CONNECTOR 


NOTE: THERMOSTAT ASSEMBLY SHOWN IN 
PLACE IN WATER OUTLET CONNECTOR 


A13383-1A 


Cylinder Heads 
Removal 

1. Disconnect battery ground cable and secure 
out of the way. 

2. Drain cooling system. 

3. Remove throttle body as outlined. 

4. If LH cylinder head is being removed perform 
the following: 

a. Remove 4K accessory drive belt. 

b. Remove three power steering pump 
bracket attaching bolts and one nut. 
Remove pump, bracket and lines as an 
assembly. Place the assembly aside in a 
position to prevent the fluid from leaking 
out. 

c. Remove ignition coil and bracket. 

d. Remove engine oil dipstick tube attaching 
nut from stud. Rotate or remove tube. 

e. Remove spark plugs. 

5. If RH cylinder head is being removed perform 
the following: 

a. Remove 6K accessory drive belt. 

b. Remove three alternator bracket and 
adjusting arm attaching bolts. Remove from 
vehicle or place out of the way. 

c. Remove spark plugs. 

6. Remove exhaust inlet pipe and exhaust 
manifold(s). 

7. Remove rocker arm covers as outlined. 

8. Remove intake manifold assembly as outlined. 

9. Loosen rocker arm fulcrum attaching bolts 
enough to allow the rocker arm to be lifted off 
the push rod and rotated to one side. 

10. Remove push rods. Identify the position of each 
rod. The push rods should be installed in their 
original position during re-assembly. 

11. Remove cylinder head attaching bolts. 

12. Remove cylinder head(s). 

13. Remove and discard old cylinder head 
gasket(s). 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

NOTE: Lightly oil all bolt and stud bolt threads 
before installation except those specifying special 
sealant. Always use, new bolts when installing a 
cylinder head. 

1. Clean cylinder head, intake manifold, rocker 
arm cover and cylinder head gasket surfaces. If 
the cylinder head was removed for a cylinder 
head gasket replacement, check the flatness of 
the cylinder head and block gasket surfaces. 
Refer to Section 03-00, Engine General 
Service. 

2. Position new head gasket(s) on cylinder block 
using the dowels for alignment. 

NOTE: Replace dowels if damaged. 


A10116-1A 


3. Position cylinder head(s) on block. 

4. Tighten the cylinder head attaching bolts in two 
tightening steps in the following sequence: 

• 50 N-m (37 ft-lb) 

• 92 N-m (68 ft-lb) 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: When cylinder head attaching bolts have 
been tightened using the above procedure, it is not 
necessary to tighten the bolts after extended engine 
operation. However, the bolts can be checked for 
tightness if desired. 

5. Dip each push rod end in Oil Conditioner D9AZ- 
19579-CA or equivalent heavy engine oil. Install 
push rods in their original position. 

6. For each valve, rotate the crankshaft until the 
tappet rests on the heel (base circle) of the 
camshaft lobe, before tightening the fulcrum 
attaching bolts. Position rocker arms over push 
rods, install fulcrums, and tighten fulcrum 
attaching bolts to 32 N-m (24 ft-lb). 

CAUTION: Fulcrums must be fully seated in 
cylinder head, and push rods must be seated in 
rocker arm sockets prior to final tightening. 

7. Lubricate all rocker arm assemblies with Oil 
Conditioner D9AZ-19579-CA or equivalent 
heavy engine oil. 

NOTE: If the original valve train components are 
being installed, a valve clearance check is not 
required. If a component has been replaced, 
perform a valve clearance check. Refer to Section 
03-00, Engine General Service. 

8. Install exhaust manifold(s) and inlet pipe. 

9. Install dipstick tube. 



10. Install intake manifold as outlined. 

11. Install rocker arm covers and new gaskets as 
outlined. 

12. Install fuel injector harness. 

13. Install spark plugs and ignition wire assembly. 

14. Install throttle body as outlined. 

15. Install radiator and heater hoses. Tighten 
clamps securely. 

16. If LH cylinder head was removed, install power 
steering pump assembly (refer to Section 
11-02—Power Steering Pump), ignition coil and 
bracket. 

17. If RH cylinder head was removed, install 
alternator and bracket assembly, tighten 
attaching bolts to 50 N • m (38 ft-lb). 

18. Install 4K and 6K accessory drive belts. Refer 
to Section 03.05, Accessory Drive for routing 
and tension specifications. 

19. Install air cleaner outlet tube to throttle body. 

20. Fill and bleed cooling system. 

CAUTION: This engine has aluminum 
components and requires a special corrosion- 
inhibited coolant formulation to avoid radiator 
damage. Refer to Section 03-03, Engine Cooling, 
for coolant specifications. 

21. Connect battery ground cable. 

22. Replace oil in crankcase before starting engine 
to prevent damage from inadvertent coolant 
leakage at time of cylinder head removal. 

23. Start engine and check for coolant, fuel, oil, 
vacuum, and exhaust leaks. 

24. Check, and if necessary, adjust transmission 
throttle linkage and speed control. 


Tappet 

NOTE: Before replacing a tappet for noisy 
operation, ensure the noise is not caused by 
improper valve-to-rocker arm clearance or by worn 
rocker arms or push rods. Refer to Section 03-00, 
Engine General Service. 

Removal 

1. Disconnect battery ground cable. 

2. Drain coolant. 

3. Remove throttle body as outlined. 

4. Remove plug wire routing clips from studs on 
rocker arm cover attaching bolts. Lay plug wires 
with the routing clips toward rear of engine. 

5. Remove rocker arm covers. 

6. Remove intake manifold. 

7. Sufficiently loosen each rocker arm fulcrum 
attaching bolt to allow rocker arm to be lifted off 
the push rod and rotated to one side. 















REMOVAL AND INSTALLATION (Continued) 


8. Remove push rods. The location of each push 
rod should be identified. When engine is 
assembled each rod should be installed in its 
original position. 

9. Remove tappets using a magnet. The location 
of each tappet should be identified. When 
engine is assembled each tappet should be 
installed in its original position. 

NOTE: If the tappets are stuck in the bores due to 
excessive varnish or gum deposits, it may be 
necessary to use a claw-type tool to aid removal. 
Rotate the tappet back and forth to loosen it from 
the gum or varnish that may have formed on the 
tappet. 

Installation 

NOTE: Lightly oil all bolt and stud threads before 
installation except those specifying special sealant. 
Using solvent, clean the intake manifold, cylinder 
head and valve rocker arm cover sealing surfaces. 

1. Lubricate each tappet and bore with Oil 
Conditioner D9AZ-19579-CA or equivalent 
heavy engine oil. 

2. Install each tappet in the bore from which it was 
removed. If new tappet(s) is being installed, 
check the new tappet for free fit in bore into 
which it is to be installed. 


TAPPET-6500 
(12 REQ'D) 

COAT TAPPET BORES ' 
BEFORE INSTALLATION 



4. For each valve, rotate the crankshaft until 
tappet rests on the heel (base circle) of the 
camshaft lobe. Position rocker arms over the 
push rods. Position fulcrums and tighten 
fulcrum attaching bolts to 26-38 N-m (19-28 
ft-lb). 

5. Lubricate all rocker arm assemblies with Oil 
Conditioner D9AZ-19579-CA or equivalent 
heavy engine oil. 

CAUTION: Fulcrums must be fully seated in 

cylinder head and push rods must be seated in 

rocker arm sockets prior to final tightening. 

6. Install intake manifold as outlined. 

7. Install valve rocker arm covers as outlined. 

8. Install throttle body as outlined. 

9. Install plug wire routing clips and connect wires 
to the spark plugs. 

10. Fill and bleed cooling system. 

11. Start engine and check for oil or coolant leaks. 


Pistons and Connecting Rods 
Removal 

1. Drain engine cooling system. 

2. Remove throttle body as outlined. 

3. Remove intake manifold. 

4. Remove cylinder heads as outlined. 

5. Remove oil pan and oil baffle. 

6. Remove oil pump assembly and intermediate 
shaft. 

7. Before removing the piston, inspect the top of 
each cylinder bore. If a ridge has formed at the 
top of the cylinder it must be removed before 
piston removal. Remove ridge as follows: 

a. Turn crankshaft until the piston to be 
removed is at the bottom of cylinder bore. 

b. Place a clean shop cloth over the piston 
head to collect cuttings. 

c. Remove ridge using a suitable ridge reamer 
following the instructions of manufacturer. 
Never cut into the ring travel area more 
than 0.794mm (1 /32-inch) when removing 
the ridge. 

8. Turn crankshaft until the piston to be removed 
is at the high point of its travel. If more than one 
piston is being removed, identify the pistons 
and connecting rod caps. Each component 
should be installed in its original position during 
assembly. 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: The cylinder number is stamped on the top of 
the piston. Matched letters are stamped on the 
sides of corresponding rod and cap. 

9. Remove connecting rod cap attaching nuts and 
cap. 

10. Install spark plug boots over connecting rod 
cap studs and push piston out through top of 
the cylinder bore. Use care to prevent damage 
to bearing surfaces. 

11. Install connecting rod cap and hold in position 
with cap attaching nuts. 

12. If piston is to be disassembled, refer to Piston 
Disassembly. 

13. Inspect cylinder bore. If new piston rings are to 
be installed on the piston, a visible cross-hatch 
pattern should be obvious on cylinder bore wall. 

If honing is required, remove glaze from cylinder wall 
using spring-loaded hone. Follow manufacturer's 
instructions when using this type of equipment. 

After honing, thoroughly clean cylinder bore using a 
detergent and water solution. 

Installation 

Lightly oil all attaching bolt and stud threads 
before installation except those specifying special 
sealant. 

1. Lubricate cylinder wall and piston with Oil 
Conditioner D9AZ-19579-CA or equivalent 
heavy engine oil. 

2. Install spark plug boots on the connecting rod 
studs. 

3. Install piston using Piston Ring Compressor 
D81L-6002-C or equivalent. 

Ensure notch in piston dome faces the front of 
engine and machine locating boss is facing RH side 
of engine. 


NOTCH ON PISTON OOME AND BUTTON 
ON CONNECTING ROD IDENTIFICATION 



As piston is tapped into bore with a hammer 
handle, guide connecting rod onto crankshaft 
journal to avoid damage to bearing surfaces. 

NOTE: Be sure to install the pistons in the same 
cylinders from which they were removed or to which 
they were fitted. The connecting rod and bearing 
caps are Identified with matching correlation letters. 
Letters on the connecting rod and bearing cap must 
be on the same side when installed in the cylinder 
bore. If a connecting rod is transposed from one 
block or cylinder to another, new bearings should be 
fitted. 

NOTE: Connecting rod and cap are not identified to 
cylinder position. 

4. Check connecting rod bearing clearance. Refer 
to Section 03-00, Engine General Service. 

5. Lubricate bearing surfaces with Oil Conditioner 
D0AZ-19579-CA or equivalent heavy engine oil. 

6. Ensure connecting rod is seated on crankshaft 
journal and install connecting rod cap. Tighten 
the attaching nuts to 31-39 N-m (23-28 ft-lb). 

7. If necessary, check connecting rod side 
clearance as outlined. Refer to Section 03-00, 
Engine General Sen/ice. 

8. Install oil pump and intermediate shaft 
assembly. T hten attaching bolts to 48 N-m 
(35 ft-lb). 

9. Install oil baffle. Tighten nuts to 47 N-m (35 
ft-lb). 

10. Install oil pan. 

11. Install cylinder heads as outlined. 

12. Install intake manifold. 

13. Install rocker arm cover and throttle body. 

14. Fill crankcase with specified oil. 

15. Fill cooling system with specified coolant. 

16. Start engine and check for oil, exhaust and 
coolant leaks. 

17. Check and, if necessary, adjust transmission 
throttle linkage and speed control. 


Oil Pan 
Removal 

1. Disconnect battery ground cable. 

2. Remove oil level dipstick. 

3. Raise vehicle. 

4. If equipped with a low-oil level sensor, remove 
retainer clip at sensor. Remove electrical 
connector from sensor. 

5. Drain crankcase. 

6. Remove starter motor. 
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REMOVAL AND INSTALLATION (Continued) 


7. Remove oil pan attaching bolts. Remove oil 
pan. 

8. Remove oil pan gasket and discard. 
Installation 

1. Clean the gasket surfaces on the cylinder block 
and oil pan. 

2. Apply a 4.0-5.0mm (1/5-inch) bead of Silicone 
Sealer D6AZ-19562-AA or equivalent to the 
junction of the rear main bearing cap and 
cylinder block and junction of the front cover 
assembly and cylinder block. 

NOTE: When using silicone rubber sealer, assembly 
should occur within 15 minutes after sealer 
application. After this time, the sealer may start to 
set-up, and its sealing effectiveness may be 
reduced. 

3. Position oil pan gasket to oil pan and secure 
with Gasket and Trim Adhesive D7AZ-19B508- 
AA (ESR-M1 1P17-A and ESE- 
M2G52-A) or equivalent. 

4. Position oil pan. 

5. Install oil pan attaching bolts and tighten to 8-12 
N-m (71-106 in-lb). 

6. Install starter motor. 

7. Install low-oil level sensor connector to sensor 
and install retainer clip. 

8. Lower vehicle. 

9. Replace oil level dipstick. 

10. Connect battery ground cable. 

11. Fill crankcase with correct viscosity and 
amount of engine oil. 

12. Start engine and check for engine oil and 
exhaust leaks. 


OIL PAN 
ASSEMBLY 
6675 

FOB DN-5 ONLY WITHOUT 
L.O.L. SENSOR OPTION 


FRONT OF ENGINE 



SCREW AND WASHER 
ASSEMBLY 
TIGHTEN TO 
8-12 N-m 
(6-8 FT-LB) 

(16 REO'D) 


OIL PAN 
GASKET 
6710 


DRAIN 

PLUG 


OIL LEVEL SENSOR-6C624 
TIGHTEN TO 
20 N-m 
(15 FT-LB) 


OIL LEVEL 
SENSOR 
GASKET 
6C626 



SILICONE SEALER 
D6AZ-19562-BA 
(4 PLACES) 


OIL PAN 
ASSEMBLY 
6675 


SILICONE SEALER 
D6A2-19562-BA 
(4 PLACES) 


A10121-1B 






REMOVAL AND INSTALLATION (Continued) 


Sensors 

Removal 

Unless otherwise noted, all sensors are removed 
by disconnecting wiring connector and unscrewing 
sensor. Refer to Section 18-01, Electrical Wiring and 
Circuit Protection, for electrical connector 
disengagement. 


HEGO Sensor 

The HEGO sensor is located in the exhaust pipe 
before connection to catalytic converter. 


Engine Coolant Temperature (ECT) Sensor 

The engine coolant temperature sensor is located 
in lower intake manifold by the thermostat housing. 
When installing, tighten to 20 N • m (15 ft-lb). 

NOTE: Apply Pipe Sealant with Teflon® D8AZ- 
19554-A (ESG-M4G194-A and ESR-M18P7-A) or 
equivalent before installation. 





VACUUM FITTING-9A474-|| |-+ 

TIGHTEN TO 11 N-m ^ ^ 

(8 FT-LB) 

THEN ADVANCE CLOCKWISE 
TO POSITION SHOWN IN 
VIEW A (NOT MORE THAN 
ONE FULL TURN) NO BACK-UP 

ALLOWED. VIEW A 


PARALLEL TO 
-VERTICAL Cl 
OF MANIFOLD BOSS 


VACUUM 

'FITTING 

9A474 


Oil Level Sensor 

The oil lever sensor is located in the oil pan. When 
installing, tighten to 20.0 N-m (15 ft-lb). 



Oil Pressure Sending Switch 

The oil pressure sending switch is located in the 
right rear face of cylinder block. When installing, 
tighten to 20 N-m (15 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 



Timing Chain and Sprockets 

Removal 

1. Remove crankshaft pulley/damper/front cover 
assemblies as outlined. 

2. Rotate crankshaft until No. 1 piston is at TDC 
on compression stroke and the timing marks 
are aligned. 

3. Remove camshaft sprocket attaching bolt and 
washer. Slide both sprockets and timing chain 
forward and remove as an assembly. 

4. Check timing chain and sprockets for excessive 
wear. Replace if necessary. 



Installation 

1. Clean and inspect all parts before installation. 
Clean gasket material and dirt from oil pan, 
cylinder block and front cover. 

2. Slide both sprockets and timing chain onto the 
camshaft and crankshaft with timing marks 
aligned. Install camshaft bolt and washer and 
tighten to specification. Apply oil to timing chain 
and sprockets after installation. 


BOLT-6279 
TIGHTEN TO 63 N-m 
(46 FT-LB) 


CAMSHAFT SPROCKET-6256 


WASHER-CAM 

SPROCKET 

6278 


TIMING CHAIN-6268 
LUBRICATE WITH OIL 



CRANKSHAFT 


SPROCKET-6306 


FRONT OF ENGINE 


NOTE: The camshaft bolt has a drilled oil passage in 
it for timing chain lubrication. If damaged, do not 
replace with standard bolt. 

3. Apply Perfect Seal Sealing Compound B5A- 
19554-A or equivalent to a new front cover 
gasket and position gasket into front cover. 

4. Install the timing cover as outlined. 

5. Install crankshaft pulley/damper as outlined. 

6. Fill crankcase with the correct viscosity and 
amount of engine oil. 

7. Fill and bleed cooling system. 

8. Run engine and check for oil and coolant leaks. 

9. Verify initial timing. 
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REMOVAL AND INSTALLATION (Continued) 


Exhaust Manifold, LH 

Removal 

1. Remove oil level indicator tube support bracket. 

2. Remove power steering pump pressure and 
return hoses if necessary. 

3. Remove manifold-to-exhaust pipe attaching 
nuts. 

4. Remove exhaust manifold attaching bolts and 
manifold. 

Installation 

NOTE: Lightly oil all bolt and stud threads before 

installation. 

1. Clean mating surfaces on the exhaust manifold, 
cylinder head and exhaust pipe. 

2. Position exhaust manifold on the cylinder head 
and install manifold attaching bolts. Tighten to 
25 N-m (19 ft-lb). 



A10163-1B 


3. Connect exhaust pipe to the manifold. Tighten 
the attaching nuts to 27 N-m (20 ft-lb). 

4. Connect power steering pump pressure and 
return hoses, if removed. 

5. Install oil level indicator tube support bracket. 


Exhaust Manifold, RH 
Removal 

1. Remove heater hose support bracket. 

2. Disconnect heater hoses. 

3. Remove manifold-to-exhaust pipe attaching 
nuts. 

4. Remove exhaust manifold attaching bolts. 
Remove manifold. 


Installation 

NOTE: Lightly oil all bolt and stud threads before 
installation. 

1. Clean mating surfaces on the exhaust manifold, 
cylinder head and exhaust pipe. 

2. Position exhaust manifold on the cylinder head 
and install manifold attaching bolts. Tighten to 
25 N-m (19 ft-lb). 


EXHAUST MANIFOLD 



A10164-1B 

I ' . 

3. Connect exhaust pipe to the manifold. Tighten 
the attaching nuts to 27 N • m (20 ft-lb). 

4. Install heater hose support bracket. 

5. Connect heater hoses. 

6. Fill and bleed cooling system. Refer to Section 
03-03, Engine Cooling. 

7. Start engine and check for exhaust and coolant 
leaks. 


Main Bearing inserts 

The main bearing inserts are a precision selective 
fit. To check the bearing clearances or to select fit a 
new bearing, refer to Section 03-00, Engine General 
Service. 

t 

Removal 

1. Remove oil pan as outlined. 

2. Remove windage tray. 

3. Remove oil pump. 

4. Replace one bearing at a time, leaving the other 
bearings securely fastened. Remove main 
bearing cap to which new bearings are to be 
installed. 

5. Insert Upper Main Bearing Insert Remover and 
Replacer TOOL-6331-E or equivalent in the oil 
hole in the crankshaft. 

NOTE: Rotate remover against end of bearing 
opposite locating tang. 
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REMOVAL AND INSTALLATION (Continued) 


6. Rotate crankshaft in the direction of the engine 
rotation to force the bearing out of the block. 

7. Clean crankshaft journals. Inspect journals and 
thrust faces (thrust bearings) for nicks, burrs, or 
bearing pickup that would cause premature 
bearing wear. 

8. If the crankshaft rear oil seal is to be replaced, 
refer to Crankshaft Rear Oil Seal. 

Installation 

Lightly oil all bolt and stud threads before 

installation. 

1. Lubricate and position the upper bearing insert 
on the crankshaft journal with the plain end 
started into the side of the cylinder block with 
the locking tang slot. Line up the bearing tang 
with the slot in the block. 


2. Install Upper Main Bearing Insert Remover and 
Replacer TOOL-6331-E or equivalent in the 
crankshaft journal oil hole. 

3. With the bearing and tool in position, rotate the 
crankshaft so that the tool catches the edge of 
the bearing, pushes into position, and seats in 
the cylinder block. Remove tool. 

4. Install bearing insert in the main cap. 

5. If bearing insert clearance is to be checked, 
refer to Section 03-00, Engine General Service. 

6. If No. 1 or No. 2 bearing insert was removed, 
lubricate the bearing surface with Oil 
Conditioner D9AZ-19579-CA or equivalent 
heavy engine oil. Install main cap. Tighten 
attaching bolts to 88-110 N-m (65-81 ft-lb). 


BOLT 
(8 REQ'D) 
80 Nth 
(59 FT-LB) 


REAR CAP 
ASSEMBLY-6A325 


REAR INTERMEDIATE 
CAP-6327 


MAIN BEARING 
REAR LOWER-6W332 


MAIN THRUST BEARING 
LOWER-6A339 


MAIN BEARING 
REAR-UPPER 
6W331 


CYLINDER BLOCK 
ASSEMBLY-6010 

FRONT OF ENGINE 



MAIN THRUST 
BEARING-UPPER 
6337 


ADD SILICONE RUBBER SEALER 
D6AZ-19562-AA OR BA BETWEEN REAR CAP 
COVERS AND CYLINDER BLOCK 
(2 PLACES) 


FRONT INTERMEDIATE 
CAP-6334 


FRONT CAPS-6329 
ASSEMBLE CAPS 
WITH ARROWS ON 
CAPS POINTING 
FORWARD. CAPS 
ARE IDENTIFIED 
1 THROUGH 4 
FRONT TO REAR 


MAIN BEARING 
LOWER-6A338 
(2 REQ'D) 


KEY SPROCKET 
AND DAMPER 


MAIN BEARING 
UPPER-6333 
(2 REQ'D) 
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REMOVAL AND INSTALLATION (Continued) 


7. If the. rear main bearing insert was removed, 

perform the following: h 

a. Remove all traces of sealant from the main 
bearing cap to cylinder block parting line. 

b. Apply a 3.0mm (1/8-inch) bead of Silicone 
Sealer D6AZ-19562-BA or equivalent 
between the main , bearing cap and the 
cylinder block parting line. 

NOTE: The bearing cap must be installed within 15 
minutes after the silicone sealer application. After 
this time, the seafer may start to set-up and its 
sealing effectiveness may be reduced. 

c. Lubricate bearing surfaces with Oil 
Conditioner D9AZ-19579-CA or equivalent 
heavy engine oil. Install main bearing cap. 
Tighten attaching bolts to 80 N • m (59 ft-lb). 

8. If the thrust bearing inserts were removed, 
perform the following: 

a. Lubricate bearing surface with Oil 
Conditioner D9AZ-19579-CA or equivalent 
heavy engine oil, and install the main 
bearing cap with the bolts finger-tight. 

b. Pry crankshaft forward against the thrust 
surface on the upper bearing insert while 
holding the bearing cap to the rear. This 
aligns thrust rear surfaces on both halves of 
the bearing. 

c. While holding the crankshaft forward, 
tighten cap attaching bolts to 80 N-m (59 
ft-lb). 

9. Install crankcase oil pump assembly and 
windage tray. 

10. Install oil pan and new gasket. 


Connecting Rod Bearings 

The connecting rod bearings are a selective fit to 
provide the necessary clearance. Refer to Section 
03-00, Engine General Service, to measure 
clearance and select the proper bearing insert. 

Removal 

1. Remove spark plugs. 

2. Remove oil pan as outlined. 

3. Mark bearing caps to ensure installation is in 
same position when installed. 

4. Turn crankshaft until connecting rod from which 
the bearings are to be removed is at lowest 
point of travel. 

5. Remove connecting rod cap and bearing lower 
insert. 

6. Remove upper bearing insert. Push piston up 
into the cylinder bore slightly to provide 
clearance for removal. 

Installation 

Lightly oil all bolt and stud threads before 
installation. 

1. Thoroughly clean bearing inserts, connecting 
rod cap and connecting rod. 

CAUTION: Contaminants allowed to remain on 
the cap or bearing can distort the bearing or 
damage the crankshaft journals. 


2. Clean crankshaft journal and lubricate with Oil 
Conditioner D9AZ-19579-CA or equivalent 
heavy engine oil. 

3. Install bearing insert in the connecting rod and 
pull the rod down until it seats on the 
crankshaft. When installing bearing insert, 
ensure tab on bearing engages slot in rod and 
that bearing is fully seated in rod. 

4. Install bearing insert in connecting rod cap and 
lubricate bearing surface with Oil Conditioner 
D9AZ-19579-CA or equivalent heavy engine oil. 

5. Install connecting rod cap and the attaching 
nuts. Install caps with code letters on same side 
as code letters on rods. Tighten nuts to 35 N • m 
(26 ft-lb). 

6. Install oil pan, as outlined. 

7. Install spark plugs. 
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REMOVAL AND INSTALLATION (Continued) 


Flywheel/Flex Plate 

Removal 

1. Remove transmission. 

2. Remove flywheel/flex plate attaching bolts and 
flywheel. 

3. The rear cover plate can be removed (manual 
transmission only). 

Installation 

All major rotating components including flex 

plate/flywheel are individually balanced to zero. 

Engine assembly balancing is not required. Balance 

weights should NOT be installed on new flywheels. 

1. Install rear cover plate, if removed. 

2. Position flywheel on the crankshaft and install 
attaching bolts. Tighten attaching bolts to 80 
N m (59 ft-lb) using the standard cross¬ 
tightening sequence. 

3. Install transmission. 




Engine Out Of Vehicle 

NOTE: The following Removal and Installation 
procedures must be performed with the engine out 
of the vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


Crankshaft 

Removal 

1. With engine removed from vehicle and placed 
on a work stand, loosen idler pulley and 
alternator belt adjusting bolt. 

2. Remove oil pan and gasket as outlined. 

3. Remove front cover assembly as outlined. 

4. Check timing chain deflection. Remove timing 
chain and sprockets. 

5. Invert engine on the work stand. Remove 
flywheel. Remove oil pump inlet and oil pump 
assembly. 

6. Ensure all bearing caps (main and connecting 
rod) are marked so that they can be installed in 
their original positions. Turn crankshaft until 
connecting rod from which the cap is being 
removed is up. Remove connecting rod cap. 
Push connecting rod and piston assembly up in 
the cylinder. Repeat procedure for the 
remaining connecting rod assemblies. 

7. Remove main bearing caps. 

8. Carefully lift the crankshaft out of the block so 
that the upper thrust bearing surfaces are not 
damaged. 

CAUTION: Handle the crankshaft with care to 
avoid possible fracture or damage to the 
finished surfaces. 

installation 

NOTE: If bearings are to be reused, they should be 
identified to ensure that they are installed in their 
original positions. 

1. Remove main bearing inserts from block and 
bearing caps. 

2. Remove connecting rod bearing inserts from 
the connecting rods and caps. 

3. Inspect all machined surfaces on the 
crankshaft for nicks, scratches, scores, etc., 
which could cause premature bearing wear. 
Lightly stone all such surfaces. 


4. If the crankshaft main bearing journals have 
been refinished to a definite undersize, install 
the correct undersize bearings. 

CAUTION: Ensure bearing inserts and bearing 
bores are clean. Foreign material under the 
inserts will distort the bearing and cause a 
failure. 

5. Place upper main bearing inserts in position in 
the bores with the tang fitted in the slot 
provided. 

6. Install lower main bearing inserts in bearing 
caps. 

7. Carefully lower crankshaft into place. 

8. Check the clearance of each main bearing. 
Select fit the bearings for proper clearance. 
Refer to Section 03-00, Engine General 
Service. 

9. After bearings have been fitted, apply a light 
coat of heavy engine oil, SAE 50 weight, to the 
journal's bearings and rear seal surface. Install 
all bearing caps. Apply RTV using Rotunda RTV 
Dispenser 021-00031 or equivalent to gap 
between rear main bearing and block. Take 
care to keep RTV from parting surfaces 
between block and cap. 

NOTE: Ensure that the main bearing caps are 
installed in their original positions and orientation. 

10. Lubricate the journal with engine oil and install 
the thrust bearing cap with the bolts finger-tight. 
Pry the crankshaft forward against the thrust 
surface of the upper half of the bearing. Hold 
the crankshaft cap to the rear. This will align the 
thrust surfaces of both halves of the bearing. 
Retain the forward pressure on the crankshaft. 
Tighten the cap bolts to 80 N • m (59 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


11. Check crankshaft end play. 

12. If end play exceeds specification, replace upper 
and lower thrust bearings. If the end play is less 
than specification, inspect thrust bearing faces 
for damage, dirt or improper alignment. Install 
thrust bearing and align the faces. Recheck end 
play. 

13. Install new bearing inserts in the connecting 
rods and caps. Check the clearance of each 
bearing. Refer to Section 03-00, Engine 
General Service. 

14. If bearing clearances are to specification, apply 
a light coat of heavy engine oil, SAE 50 weight, 
to the journals and bearings. 

15. Turn the crankshaft throw to the bottom of the 
stroke. Push the piston all the way down until 
the rod bearings seat on the crankshaft journal. 

16. Install connecting rod cap. 

17. After piston and connecting rod assemblies 
have been installed, check connecting rod 
crankshaft journal. 

18. Turn engine on the work stand so that the front 
end is up. Install timing chain, sprockets, front 
cover, new oil seal and crankshaft pulley as 
outlined. 

Turn engine on the work stand so that the rear end is 

up. Install rear oil seal. 

19. Clean oil pan, oil pump and oil pump screen 
assembly. 

20. Prime oil pump by filling the inlet opening with 
oil and rotating the pump shaft until oil emerges 
from the outlet opening. Install oil pump, baffle 
and oil pan. 

21. Position flywheel on the crankshaft. Tighten to 
specification. 

22. Turn engine on the work stand so that the 
engine is in the normal upright position. Install 
accessory drive pulley. Install and adjust 
accessory drive belts to specification. Refer to 
Section 03-05, Accessory Drive. 

23. Install torque converter. 

24. Remove engine from the work stand. Install 
engine. 


Crankshaft Rear Main Oil Seal 

Removal 

1. Remove transmission as outlined. 

2. Using a sharp awl, punch one hole into the seal 
metal surface between the lip and block. Screw 
in the threaded end of Jet Plug Remover T77L- 
9533-B or equivalent. Use the jet plug remover 
to remove seal. Use caution to avoid scratching 
or damaging oil seal surface. 


Installation 

1. Apply engine oil to outer lips and inner seal 
edge. 

2. Position seal on Rear Main Seal Installer T82L- 
6701-A or equivalent. Position tool and seal to 
rear of engine. Alternate bolt tightening to seat 
the seal properly. (Two bolts are supplied with 
Rear Main Seal Installer T82L-6701-A or 
equivalent. Engine flywheel bolts may be used if 
necessary.) 

3. Install transmission. 



Camshaft 

Removal 

1. Drain cooling system and crankcase. Relieve 
fuel pressure at fuel rail. 

2. Remove throttle body as outlined. 

3. Remove intake manifold as outlined. 

4. Remove timing cover as outlined. 

5. Loosen rocker arm fulcrum attaching bolts 
enough to allow the rocker arm to be lifted off 
the push rod and rotated to one side. 

6. Remove push rods. Identify the position of each 
rod. The push rods should be installed in their 
original position during re-assembly. 

7. Using a magnet, remove the hydraulic tappets 
and keep them in order so that they can be 
installed in their original positions. If the lifters 
are stuck in the bores by excessive varnish, 
etc., use Hydraulic Lifter Puller T70L-6500-A or 
equivalent to remove tappets. 

8. Check camshaft end play as outlined. If 
clearance is excessive, replace camshaft thrust 
plate. 

9. Remove timing chain and sprockets as 
outlined. 

10. Remove camshaft thrust plate. Carefully 
remove the camshaft by pulling it toward the 
front of the engine. Use caution to avoid 
damaging the cam bearings, journals, and 
lobes. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Clean and inspect all parts before installation. 

2. Lubricate camshaft lobes and journals with 
heavy engine oil, SAE 50 weight. Carefully slide 
the camshaft through the bearings in the 
cylinder block. 

3. Install thrust plate. Tighten attaching bolts to 
8-12 N-m (6-8 ft-lb). 

4. Install timing chain and sprockets as outlined. 
Check the camshaft sprocket bolt for blockage 
of drilled oil passages. 

5. Install front cover, damper, crankshaft pulley 
and water pump as outlined. 

6. Lubricate tappets and tappet bores with heavy 
engine oil, SAE 50 weight. Install tappets into 
their original bores. 

7. Install push rods, intake manifold, rocker arm 
covers, and throttle body as outlined. 

8. Install accessory drive belts and pulleys. 

9. Install engine as outlined. 

10. Coat the inside of each spark plug boot with 
Silicone Dielectric Compound D7AZ-19A331-A 
or equivalent using a small screwdriver blade. 
Connect each spark plug wire to the plug from 
which it was removed. Ensure each wire is fully 
depressed on each plug and the moulded boot 
is firmly pressed in place. 

11. Fill and bleed the cooling system. Fill crankcase 
with the correct viscosity and amount of engine 
oil. 

12. Start engine. Check and adjust ignition timing. 
Refer to the Engine/Emissions Diagnosis* 
manual. Check for coolant, oil, fuel and vacuum 
leaks. 



Camshaft Bearings 
Removal 

1. Remove engine. Place engine on work stand 
and remove camshaft, crankshaft and rear 
bearing bore plug. 

2. Remove camshaft bearing with Camshaft 
Bearing Set T65L-6250-A or equivalent. 

3. Select proper size expanding collet and backup 
nut, and assemble on the expanding mandrel. 
With the expanding collet collapsed, install 
collet assembly in the camshaft bearing, and 
tighten backup nut on the expanding mandrel 
until the collet fits the camshaft bearing. 

4. Assemble puller screw and extension, if 
necessary, and install on the expanding 
mandrel. Wrap a cloth around the threads of the 
puller screw to protect the bearing or journal. 
Tighten the puller nut against the thrust bearing 
and pulling plate to remove camshaft bearing. 
Be sure to hold the end of the puller screw to 
prevent it from turning. 

5. Repeat Step 4 for each bearing. To remove the 
front bearing, install the puller from the rear of 
the block. 

Installation 

The camshaft bearings are available pre-finished 
to size and require no reaming for standard and 
0.081mm (0.015 inch) undersize journal diameters. 

1. Position new bearings at the bearing bores and 
press them in place with Camshaft Bearing Set 
T65L-6250-A or equivalent. Be sure to center 
the pulling plate and puller screw to avoid 
damage to the bearing. 

Failure to use the correct expanding collet can 
cause severe bearing damage. 

NOTE: Align the oil holes in the bearings with the oil 
holes in the cylinder block before pressing bearings 
into place. 

Ensure the front bearing is installed 0.51- 
0.89mm (0.020-0.035 inches) below the front 
face of the cylinder block. 

2. Install camshaft rear bearing bore plug as 
outlined. 


Can be purchased as a separate item. 
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REMOVAL AND INSTALLATION (Continued) 


3. Install camshaft, crankshaft, flywheel and 
related parts. Do not check connecting rod and 
main bearing clearances as part of camshaft 
bearing replacement. 

4. Install engine in vehicle as outlined. 



Camshaft Rear Bearing Bore Plug 

Removal 

1. Remove transmission. Refer to the applicable 
Section in Group 07. 

2. Remove flywheel. 

3. Using a sharp chisel or punch and hammer, cut 
a hole in the center of the plug. 

4. Remove the plug using Impact Slide Hammer 
T59L-100-B or T50T-100-A or equivalents. The 
plug can also be pried from the bore using a 
large punch. Use care to prevent damage to the 
plug bore. 


Installation 

Prior to installing a core plug, the plug bore should 
be inspected for any damage that would interfere 
with the proper sealing of the plug. If the bore is 
damaged it will be necessary to true the surface by 
boring for the next specified oversize plug. Oversize 
(OS) plugs are identified by the OS stamped in the 
flat located on the cup side of the plug. 
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REMOVAL AND INSTALLATION (Continued) 


SPROCKET A10139-1A 


15. Remove camshaft thrust plate bolts and thrust 
plate. 

16. Remove camshaft. Use care to prevent 
damage to camshaft bearing surfaces and 
lobes. 

17. Rotate engine 180 degrees. 

18. Remove windage tray and oil pump. 

19. Remove connecting rod nuts and tap out piston 
and rod assemblies with a wooden hammer 
handle. Nuts should go on the same stud they 
were removed from. Ensure caps are 
re-installed on same rod and orientated 
correctly. 

The location of each piston, rod bearing, and 
rod cap should be noted. When the engine is 
assembled each component should be 
installed in its original position. 

NOTE: The cylinder number is stamped on the top of 
each piston. Matched letters are stamped on the 
sides of corresponding rod and cap. 

NOTE: Before removing the pistons, inspect the top 
of the cylinder bores. If necessary, remove the ridge 
and/or carbon deposits from each cylinder using a 
suitable ridge remover. Before the ridge or deposits 
are removed turn the crankshaft until the piston is at 
the bottom of the bore. Cover the piston with a clean 
shop towel to collect the cuttings. After the cutting 
operation, turn the crankshaft until the piston is at 
the top of bore and remove the shop towel and the 
cuttings. Never cut into the ring travel area in excess 
of 0.794mm (0.03125 inch). 

20. Remove rear crankshaft oil seal. 

21. Remove main bearing caps and crankshaft. 

The location of the main bearings and caps 
should be noted. When the engine is 
re-assembled, each bearing and cap should be 
installed in its original position. 

22. For cleaning purposes, oil gallery and cooling 
jacket plugs can be removed. 



TO REMOVE 


1. Install bore plug using a suitable driver. 

Apply a light coating of Perfect-Seal Sealing 
Compound B5A-19554-A or equivalent to the 
sealing edge of the plug before installation. 

2. Install flywheel. 

3. Install transmission. Refer to the applicable 
section in Group 07. 


DISASSEMBLY AND ASSEMBLY 


Engine 

Disassembly 

1. Remove throttle body as outlined. 

2. Remove spark plugs. 

3. Remove exhaust manifolds as outlined. 

4. Remove rocker arm covers as outlined. 

5. Remove intake manifold as outlined. 

Before attempting to remove the intake manifold, 
break the seal between the manifold and the 
cylinder block. Wedge a large screwdriver between 
the manifold and the block. Pry downward on the 
screwdriver using the lug on the water pump as a 
leverage point. Use care to prevent damage to 
machined surfaces. 

6. Loosen rocker arm fulcrum attaching bolts 
enough to allow the rocker arm to be lifted off 
the push rod and rotated to one side. 

7. Remove push rods. Identify the position of each 
rod. The push rods should be installed in their 
original position during re-assembly. 

8. Using a magnet, remove the hydraulic tappets 
and keep them in order so that they can be 
installed in their original positions. If the lifters 
are stuck in the bores by excessive varnish, 
etc., use Hydraulic Lifter Puller T70L-6500-A or 
equivalent to remove tappets. 

9. Remove cylinder heads as outlined. 

10. Remove crankshaft pulley and damper as 
outlined. Use Crankshaft Damper Remover 
T58P-6316-D and Damper Remover Adapter 
T82L-6316-B or equivalents to remove 
vibration damper. 

11. Remove flexplate/flywheel and rear cover 
plate. 

12. Remove timing chain cover and water pump as 
outlined. Water pump may be removed with 
timing cover as an assembly if desired. 

13. Remove camshaft sprocket bolt and washer. 

14. Remove timing chain and sprockets as an 
assembly. 

NOTE: If the crankshaft sprocket is difficult to 
remove, it can be pried off using two large 
screwdrivers. Use care to prevent damage to 
finished areas on the crankshaft. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 

NOTE: During the engine assembly, a RTV-type 
sealer will be applied to many areas before 
installation. When the sealant is applied, the 
component should be installed within 15 minutes. 
After this time the sealant begins to set-up and its 
sealing effectiveness can be reduced. 

Lightly oil all attaching bolt and stud threads 
before installation except those specifying special 
sealant. 

1. If removed, install oil gallery and cooling jacket 
plugs. Tighten plugs to 16-24 N-m (12-17 ft-lb). 
Before installation, coat plug threads with Pipe 
Sealant D8AZ-19554-A or equivalent. 

2. Install crankshaft as follows: 

a. Install main bearing inserts in the cylinder 
block. Note that third bearing from front is 
the thrust bearing. 

b. Lubricate bearing inserts with Oil 
Conditioner D9AZ-19579-CA or equivalent 
heavy engine oil, and carefully lower the 
crankshaft into place. Use care to prevent 
damage to bearing surfaces. 


c. Apply a 3.0mm (1 /8-inch) bead of Silicone 
Sealer D6AZ-19562-BA or equivalent to the 
cylinder block rear main bearing cap parting 
line. 

d. Install bearing inserts in the main caps and 
install caps. Note that caps are numbered 
with arrow heads. No. 1 is located at front of 
engine with arrow heads facing front of 
engine. 

e. Install main bearing cap attaching bolts. 

f. Before tightening bearing cap attaching 
bolts, wedge a large screwdriver between 
cylinder block web and crankshaft cheek 
located in front of the No. 3 main bearing. 
Do not jam the screwdriver into place. Tap 
into position only enough to hold the 
crankshaft forward while the cap bolts are 
tightened. 

g. Tighten bearing cap attaching bolts to 80 
N-m (59 ft-lb) and remove screwdriver. 


BOLT 
<8 REQ'D) 
80 N-m 
(59 FT-LB) 


REAR CAP 
ASSE MBL Y-6A325 


REAR INTERMEDIATE 
CAP-6327 


MAIN BEARING 
REAR LOWER-6W332 


MAIN THRUST BEARING 
LOWER-6A339 


MAIN BEARING 
REAR-UPPER 
6W331 


FRONT OF ENGINE 



FRONT INTERMEDIATE 
CAP-6334 


FRONT CAPS-6329 
ASSEMBLE CAPS 
WITH ARROWS ON 
CAPS POINTING 
FORWARD. CAPS 
ARE IDENTIFIED 
1 THROUGH 4 
FRONT TO REAR 


MAIN BEARING 
L0WER-6A338 
(2 REQ’D) 


MAIN THRUST 
BEARING-UPPER 
6337 


ADD SIUCONE RUBBER SEALER 
D6AZ-19562-AA OR BA BETWEEN REAR CAP 
COVERS AND CYLINDER BLOCK 
(2 PLACES) 


CYLINDER BLOCK 
ASSEMBLY-6010 


KEY SPROCKET 
AND DAMPER 


MAIN BEARING 
UPPER-6333 
(2 REQ'D) 


A10132-2C 









3. Install rear main crank seal as outlined and 
check for crankshaft end play. Refer to Section 
03-00, Engine General Service. 


1 o 5 -- RFAR FACE OF BLOCK 1 


0.0 (DO NOT BOTTOM) 

L 

P 

i\ SEAL ASSEMBLY 

A 

: 6701 

! , . 

■*—_ CRANKSHAFT 

n EAR MAIN 1;^ 

BEARING CAP ~~--- 

6303 

SEAL INSTALLED HEIGHT 

SECTION A 


SEAL ASSEMBLY 
6701 


VI SECTION A 







,REAR MAIN SEAL 

INSTALLER-T82L^701-A :/ (feV£— A10140-1B 


4. Install the piston as follows: 

a. Install bearing inserts in the connecting 
rods and the connecting rod caps. 


aju nfe'*"’ 

ROD CAP-6210 I 

,6REQ ' D) '^-^ 

BEARING TV, 

(6 REQ'D)' -- 


NUT-6212 
(12 REQ'D) 


ROD BEARING 
6211 (6 REQ'D) 



FRONT OF ENGINE 


ROD BEARING, 
6211 (6 REQ'D) 


PISTON AND ROD 
ASSEMBLY-6100 
(6 REQ'D) 


BOLT-6214 
'(12 REQ'D) 


CONNECTING ROD 
> (6 REQ'D) 

PISTON AND PIN 
ASSEMBLY-6109 
(6 REQ'D) 


A10133-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


b. Arrange piston ring gaps around the 
pistons. 

NOTE: Scratching of the crankshaft journal can be 
prevented by covering the connecting rod bolts with 
spark plug boots. 

c. Install pistons using a Piston Ring 
Compressor D81L-6002-C or equivalent. 
The notch in the piston dome has to face 
the front of the engine. 


SPARK PLUG 
BOOTS 




m. 


WM 


Vc?'// 


RING COMPRESSOR 
D811-60Q2-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10 ; 


11 . 


Install camshaft sprocket attaching bolt and 
tighten to 63 N • m (46 ft-lb). Check the drilled oil 
passages of the attaching bolt to ensure they 
are not plugged. 

If the water pump was removed from the front 
cover during the engine disassembly, position a 


new pump gasket on the front cover and install 
water pump. 

Tighten pump attaching bolts to 25 N-m (19 ft-lb). 


BOUT 

N804168-S8 
(5 REQ'D) 


WATER PUMP 
ASSEMBLY 


WATER PUMP 
GASKET 
8507 



FRONT COVER 

ASSEMBLY 

6019 


A1Q1CS-2D 


12. Install the thrust plate and attaching bolts in the 
end of the camshaft. Lubricate with Multi- 
Purpose Grease D0AZ-19584-AA or equivalent 
before installation. 

13. Position a new front cover gasket on engine. 
Install cover. Tighten attaching bolts to 25 N • m 
(19 ft-lb). 

NOTE: The threads of cover attaching bolts must be 
covered with Pipe Sealant D8AZ-19554-A or 
equivalent before installation. 


BOLT 
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DISASSEMBLY AND ASSEMBLY (Continued) 


14. Install oil pump baffle. Tighten attaching nuts to 
48 N-m (35 ft-lb). 

15. Assemble retainer on end of oil pump 
intermediate shaft and insert shaft into hole in 
oil pump until retainer clicks into place. 

16. Pilot oil pump with intermediate shaft through 
hole in rear main bearing cap, position pump 
over pins. 

17. Install oil pump attaching bolts and tighten to 48 
N-m (35 ft-lb). 



18. Install the oil pan gasket as follows: 

a. Using a small-bladed screwdriver, remove 
any sealer which may have been squeezed 
into the oil pan sealing area when the rear 
main bearing cap was installed. Place a 
6.35mm (1 /4-inch) drop of sealer into seal 
groove where the bearing cap meets the 
block. 


b. Apply a 3.0-4.0mm (1 /8-inch) bead of 
Silicone Sealer D6AZ-19562-BA or 
equivalent to the seams where the front 
cover meets with the cylinder block and to 
each end of the pan end seal. 

c. Locate oil pan gasket-to-cylinder block pan 
rail and secure retaining features. 

d. Install oil pan and tighten attaching bolts to 
10 N-m (7 ft-lb). 


OIL PAN 
ASSEMBLY 
6675 

FOR DN-5 ONLY WITHOUT 


FRONT OF ENGINE 















DISASSEMBLY AND ASSEMBLY (Continued) 


19. Lubricate oil filter gasket with engine oil and 
install. 

20. Lubricate tappets with Oil Conditioner D9AZ- 
19579-CA or equivalent and install. 

21. Install new cylinder head gaskets using the 
dowels to align the gasket. 


CYLINDER HEAD ASSEMBLY 
6049 ' 


CYLINDER BLOCK 
ASSEMBLY 
6010 


22. Tighten the cylinder head attaching bolts in two 
tightening steps in the sequence as shown. 

50 N-m (37 ft-lb) 

92 N-m (68 ft-lb) 










FRONT OF ENGINE 


LH SIDE SHOWN 
RH SIDE TYPICAL 


A10117-2A 








DISASSEMBLY AND ASSEMBLY (Continued) 


23. Install fulcrums and tighten fulcrum attaching 
bolts to 11 N • m (8 ft-lb). 

CAUTION: Fulcrums must be fully seated in 
cylinder head, and push rods must be seated in 
rocker arm sockets prior to final tightening. 

For each valve, rotate the crankshaft until the 
tappet rests on the heel (base circle) of the 
camshaft lobe, before tightening the fulcrum 
attaching bolts. Position rocker arms over push 
rods. 

24. Apply Oil Conditioner D9AZ-19579-CA (ESR- 
M99C80-A) or equivalent heavy engine oil to 
rocker arm assemblies. 


25. Final-tighten bolts to 32 N-m (24 ft-lb). 

Camshaft may be in any position. 

26. Install intake manifold as follows: 

a. The intake manifold, cylinder head, and 
cylinder block mating surfaces should be 
clean and free of old silicone rubber sealer. 
Use a suitable solvent to clean these 
surfaces. 

b. Apply Silicone Rubber Sealer D6AZ- 
19562-BA or equivalent to intersection of 
cylinder block assembly and head 
assembly at four corners, as shown. 


SEAL-INTAKE 
MANIFOLD REAR 





A10111-2A 


Position intake manifold gaskets in place 
and insert locking tabs over tabs on 
cylinder head gaskets, as shown. 


INTAKE MANIFOLD 
GASKET-9439 
(2 REQ'D) 


INTAKE MANIFOLD 
GASKET-9439 
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DISASSEMBLY AND ASSEMBLY (Continued) 















28. Install spark plugs. Tighten to 27 N • m (19 ft-lb). 

29. To install rocker arm covers, clean cover and 
cylinder head sealing surfaces with solvent to 
remove all gasket material and dirt. 

30. Apply Silicone Sealer D6AZ-19562-BA or 
equivalent to intersection of head assembly and 
intake manifold. 


31. Install rocker arm cover gasket and secure with 
retaining features. 

32. Install rocker arm cover. Install five screw and 
washer assemblies and stud assemblies. 
Tighten to 10 N-m (7 ft-lb). 


SCREW AND WASHER 
ASSEMBLY TIGHTEN TO 
10.0 N-m (7.0 FT-LB) 
(2 PLACES AS SHOWN LEFT SIDE) 
(2 PLACES AS SHOWN RIGHT SIDE) 


STUDS 
TIGHTEN TO 
10.0 N-m 
(7.0 FT-LB) 

(3 PLACES AS SHOWN RIGHT SIDE) 


SEALER 
ESE-M4G195-A 
(2 PLACES 
EACH SIDE) 


LOCATING PINS 
(OPTIONAL) 

(2 PLACES) 



ROCKER ARM 
COVER ASSEMBLY 


STUDS 
(6 REQ'D) 
(LH) SIDE 
TIGHTEN TO 
10.0 N-m 
(7.0 FT-LB) 


GASKET-VALVE 
ROCKER ARM COVER 
6584 (2 PLACES) 


INTAKE MANIFOLD 
ASSEMBLY 


4.0-6.0mm 
(.15-.23 IN) 

CYLINDER 

HEAD 

ASSEMBLY 



FRONT OF ENGINE 


SEALING 
SECTION A 


A10217-2B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


33. Install distributor and hold-down clamp. 

34. Install crankshaft damper using Damper/Front 
Cover Seal Installer T82L-6316-A and Front 
Cover Seal Installer T70P-6B070-A or 
equivalents. Tighten attaching bolts to 125-165 
N-m (92-122 ft-lb). 

35. Install distributor cap and connect secondary 
wires to the spark plugs. 

36. Install the following PCV system components: 

• PCV valve and grommet. 

• PCV hoses. 

• Oil filler cap. 

37. Install exhaust manifolds. Note the location of 
the oil dipstick tube support bracket. Tighten 
exhaust manifold attaching bolts to 20-30 N-m 
(15-22 ft-lb). 

38. Install flywheel. 

Tighten the attaching bolts to 73-87 N-m (54-64 
ft-lb) in the standard cross-tightening sequence. 



Subassemblies 

Pistons and Connecting Rods 

Disassembly 

1. Remove bearing inserts from connecting rod 
and cap. 

2. Remove piston rings using a suitable piston ring 
expander. 

3. Mark connecting rod cap to ensure assembly 
with the same piston and installation in the 
same cylinders from which they were removed. 

4. Using an arbor press and Piston Pin Removal 
and Replacer T68P-6135-A or equivalent, press 
the piston pin from the piston and connecting 
rod. 

NOTE: Cylinder number is stamped on top of piston. 

Matching letters are stamped in the sides of 

corresponding rod and cap. 



Assembly 

Check the fit of a new piston in the cylinder bore 
before assembling the piston and piston pin to the 
connecting rod. 

The piston pin bore of a connecting rod and the 
diameter of the piston pin must be within 
specification. 

1. Apply a light coat of engine oil to all parts. 

2. Assemble the piston to the connecting rod, 
putting the notch in the piston dome and the 
connecting rod on the same side. 


NOTCH ON PISTON DOME AND BUTTON 
ON CONNECTING ROD IDENTIFICATION 



VIEWED FROM FRONT OF ENGINE 

A10120-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


On V6 engines with one rod per pin, both sides 
of rod have larger chamfers. 

3. Start the piston pin in the piston and connecting 
rod (this may require a very light tap with a 
mallet). Using an arbor press and Piston Pin 
Removal and Replacer T68P-6135-A or 
equivalent, press the piston pin through the 
piston until the pin is centered in the piston. 


MAKE CERTAIN INSTALLATION 



4. Check the end gap of all piston rings. It must be 
within specification. Follow the instructions 
contained on the piston ring package and install 
the piston rings. 

5. Check the ring side clearance of the 
compression rings with Feeler Gauge D81L- 
4201-A or equivalent by inserting it between the 
ring and its lower land. The gauge should slide 
freely around the entire ring circumference 
without binding. Any wear that occurs will form a 
step at the inner portion of the lower land. If the 
lower lands have high steps, the piston should 
be replaced. 

6. Ensure bearing inserts and the bearing bore in 
the connecting rod and cap are clean. Foreign 
material under the inserts will distort the bearing 
and cause a failure. Install the bearing inserts in 
the connecting rod and cap with the tangs fitting 
in the slots provided. 


Cylinder Head 

Disassembly 

1. Remove rocker arm fulcrum attaching bolts, 
fulcrums and rocker arms. 

2. Clean carbon out of the cylinder head 
combustion chambers before removing the 
valves. 

3. Compress valve springs using Valve Spring 
Compressor T81 P-6513-A or equivalent. 
Remove spring retainer locks and release 
spring. 

4. Remove spring retainer, spring, stem seal and 
valve. Discard valve stem seals. Identify all 
valve parts as to which cylinder they were 
removed from and whether intake or exhaust. 


5. Clean, inspect and service the cylinder head, as 
required, or prepare to transfer all usable parts 
to a new cylinder head. 

Assembly 

All valves, valve stems and valve guides are to be 
lubricated with heavy oil SF. Apply Ford Multi- 
Purpose Grease D0AZ-19584-AA or equivalent to 
the valve tips before installation. 

1. Install each valve in the port from which it was 
removed or to which it was fitted. 

2. Install valve stem seal. Use a 5/8-inch deep- 
well socket and a light mallet or hammer to seat 
seal on valve stem. Ensure intake seals and 
exhaust seals are on proper stem. 

3. Install valve spring over valve and then install 
spring retainer. Compress spring and install 
retainer locks. 

4. Measure the assembled height of the valve 
spring from the top of the spring seat to the 
underside of the spring retainer with dividers. 
Check the dividers against a scale. If the 
assembled height is greater than specification, 
install the necessary 0.030-inch thick spacer(s) 
between the cylinder head spring pad and the 
valve spring to bring the assembled height to 
the recommended height. 

CAUTION: Do not install the spacers unless 
necessary. Use of spacers in excess of 
recommendations will result in overstressing 
the valve springs and overloading the camshaft 
lobes which could lead to spring breakage and/ 
or worn camshaft lobes. 

5. Position rocker arms and fulcrums on cylinder 
head and install fulcrum attaching bolt. Do not 
tighten bolts. The bolts must be loose enough 
to allow the rocker arm to be rotated to the side. 

6. Install exhaust manifolds, if removed, and spark 
plugs. 

VALVE SPRING ' 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS 


Description 

N-m 

Ft-U> 

1/4-18 Cylinder Block Plug 

20 

15 

3/8-18 Cylinder Block/Intake Manifold Plug 

38 

28 

Main Bearing Cap Studs and Bolts 

90 

66 

Connecting Rod Cap — Nuts 

35 

26 

Oil Pump to Rear Main Bearing Cap — Bolt 

48 

35 

Camshaft Thrust Plate — Bolts 

10 

7 

Camshaft Sprocket — Bolt 

63 

46 

Front Cover to Cylinder Block — Bolts/Studs 

25 

19 

Oil Pan to Cylinder Block/Front Cover — Bolts 

10 

7 

Low Oil Level Sensor 

25 

19 

Oil Pan Drain Plug 

14 

10 

Crankshaft Damper — Bolt 

145 

107 

Flexplate/Flywheel to Crankshaft — Bolts 

80 

59 

Water Pump to Front Cover — Bolts/Stud 

10 

7 

Oil Filter Adapter to Cylinder Block — Insert 

34 

25 

Oil Filter to Adapter (Footnote No. 1) 

— 

— 

Cylinder Head Bolt (Footnote No. 2) 

— 

— 

Rocker Arm Fulcrum to Cylinder Head-Bolt (Footnote No. 3) 

— 

— 

Intake Manifold — Bolts (Footnote No. 4) 

— 

— 

Exhaust Manifold to Cylinder Head — Bolts/Studs 

25 

19 

Engine Oil Dipstick Tube to Exhaust Manifold — Nut 

18 

13 

Spark Plug to Cylinder Head 

11 

8 

Rocker Arm Cover to Cylinder Head/Intake — Bofts/Studs 

10 

7 

Fuel Rail to Intake Manifold — Bolts 

10 

7 

Fuel Pressure Regulator to Fuel Rail — Bolts 

4 

3 

Fuel Pressure Relief Valve to Fuel Rail 

8 

6 

ECT Sensor to intake Manifold 

20 

15 

Heater Elbow to Intake Manifold 

20 

15 

Thermostat Housing to Intake Manifold — Bolts 

25 

19 

Coolant Temperature Sender to Intake Manifold 

14 

10 

Distributor Hold Down — Bolt 

25 

19 

Distributor Cap to Housing — Screws 

3 

2 

Throttle Body to Intake Manifold — Bolts/Studs 

25 

19 

ACT Sensor to Throttle Body 

20 

15 

Vacuum Fitting to Throttle Body 

11 

8 

BRA Solenoid to Throttle Body — Screws 

10 

7 

Throttle Position Sensor to Throttle Body — Screws 

2 

1 

EGR Cover to Throttle Body — Bolts 

25 

19 

Coil Bracket to Cylinder Head — Bolts 

48 

35 


FOOTNOTES: 

t. Tighten half turn after gasket contacts sealing surface. 3. Tighten in two steps 

2. Tighten in two steps 11 N-m (8 ft-lb) 

50 N-m (37 ft-lb) 32 N-m (24 ft-lb) 

92 N-m (68 ft-lb) 4. Tighten In two steps 

15 N-m (11 ft-lb) 

24 N-m (18 ft-lb) 
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3.0L V6 Engine—Aerostar 


03-Q1A-56 


SPECIFICATIONS (Continued) 

TORQUE SPECIFICATIONS 
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3.0L V6 Engine—Aerostar 


03-01A-57 


SPECIFICATIONS (Continued) 


| GENERAL SPECIFICATION 

DISPLACEMENT . 

. 3.0L 

NUMBER OF CYLINDERS . 

. 6 

BORE AND STROKE 


Bore . 

. 89.00mm (3.50 in.) 

Stroke. 

. 80.00mm (3.14 in.) 

FIRING ORDER . 

. 14-2-5-3-6 

OIL PRESSURE (HOT 2500 RPM) . 40-60 PSI 

| DRIVE BELT TENSION. 

. SEE CHART | 

CYLINDER HEAD AND VALVE TRAIN 

COMBUSTION CHAMBER VOLUME (cc) . 50.1-47.1 

VALVE GUIDE BORE DIAMETER 

Intake and Exhaust. 

8,745-8.720mm (0.3443-0.3433 in.) 

VALVE SEATS 


Width — Intake and Exhaust . 

. 1.5-2.0mm (.06-.08 in.) 

Angle. 

. 45° 

Runout (T.I.R.) . 

. 0.076mm (0.003 in.) 

BORE DIAMETER (INSERT COUNTERBORE DIAMETER) 

Intake . 

. 47.097mm (1.8542 in.) MAX. 


47.072mm (1.8532 in.) MIN. 

Exhaust . 

. 39.730mm (1.5645 in.) MAX. 

GASKET SURFACE FLATNESS 


VALVE STEM TO GUIDE CLEARANCE 

Intake. 

. 0.026-0.068mm (0.001-0.0027 in.) 

Exhaust . 

0.038-0.081mm (0.0015-0.0032 in.) 

VALVE HEAD DIAMETER 


Intake . 

.40.0mm (1.57 in.) 

Exhaust . 


VALVE FACE RUNOUT LIMIT .. 

. 0.05mm (0.002 in.) 

VALVE FACE ANGLE. 

. 44° 

VALVE STEM DIAMETER (STD.) 


Intake . 

7.960-7.940mm (0.3134-0.3126 in.) 

Exhaust. 

7.948-7.928mm (0.3129-0.3121 in.) 

Oversize 


Intake . 

8.340-8.320mm (0.3283-0.3276 in.) 

Exhaust . 

8.328-8.308mm (0.3279-0.3271 in.) 

Oversize 


Intake . 

8.720-8.700mm (0.3433-0.3425 in.) 

Exhaust. 

8.708-8.688mm (0.3428-0.3420 in.) 

VALVE SPRINGS 


Compression Pressure (Kg (Lb] 

@ Spec. Length) 

Loaded . 

. 800.6N (180 lbs.) 


29.5mm (1.16 in.) 

Unloaded. 

. 288.1 N (65 lbs.) 


@ 40.1mm (1.58 in.) 

Free Length (Approximate).... 


Assembled Height . 

. 40.08mm (1.58 in.) 

Service Limit. 

10% Force Loss @ Specified Height 

ROCKER ARM 


Ratio. 

.1.61 

VALVE TAPPET, HYDRAULIC 


Diameter (Std.). 

. 22.206mm (0.874 in.) 

Clearance to Bore . 

0.018-0.069mm (0.0007-0.0027 in.) 

Service Limit. 


Hydraulic Leakdown Rate. 

.(a) 

Collapsed Tappet Gap (Nominal) 

•' Intake. 

.... 2.234.77mm (0.088-0.189 in.) 

Exhaust. 

.2.234.77mm (0.088-0.189 in.) 

DISTRIBUTOR SHAFT BEARING BORE DIAMETER 

Tappet Bore Diameter. 22.268-22.230mm (0.8767-0.8752 in.) 


CYLINDER HEAD AND VALVE TRAIN - Continued 

CAMSHAFT BORE INSIDE DIAMETER 

No. 1 . 

.. 54.688-54.713mm (2.1531-2.1541 in.) 

No. 2. 

.. 54.188-54.213mm (2.1334-2.1344 in.) 

No. 3. 

.. 54.188-54.213mm (2.1334-2.1344 in.) 

No. 4. 

.. 54.688-54.713mm (2.1531-2.1541 in.) 

| CAMSHAFT 

LOBE LIFT 


INTAKE . 

. 6.604mm (0.260 in.) 

EXHAUST . 

. 6.604mm (0.260 in.) 

Allowable Lobe Lift Loss . 

. 0.127mm (0.005 in.) 

THEORETICAL VALVE LIFT @ ZERO LASH 

Intake . 

. 10.65mm (0.419 in.) 

Exhaust . 


ENDPLAY 


Service Limit . 

. 0.003mm (.007 in.) 

JOURNAL TO BEARING 


CLEARANCE . 

. 0.025-0.076mm (0.001-0.003 in.) 

JOURNAL DIAMETER 


All . 

.. 50.987-51.013mm (2.0074-2.0084 in.) 

CAM BEARING I.D. 

.. 51.038-51.063mm (2.0094-2.0104 in.) 

Runout Limit . 

.0.05mm (0.002 in.) 

i Runout of No. 2 or No. 3 relative to No. 1 and No. 4 

| Out-of-Round Limit . 

. 0.025mm (0.001 in.) | 

CYLINDER BLOCK 

HEAD GASKET SURFACE 


FLATNESS . 

0.08mm (0.003 in.) in 152.0mm (6.00 in.) 

HEAD GASKET SURFACE FINISH (RMS).3.8-83 micrometers 

CYLINDER BORE 


Diameter . 


Surface Finish (RMS) .... 

. 0.45-0.96 

Out-of-Round Limit . 

. 0.025mm (0.001 in.) 

Out-of-Round Service Limit 

. 0.050mm (0.002 in.) 

Taper Service Limit. 

. 0.050mm (0.002 in.) 

MAIN BEARING BORE DIAMETER . 68.905mm (2.713 in.) 

_ 

68.885mm (2.712 in.) | 

CRANKSHAFT AND FLYWHEEL j 

MAIN BEARING JOURNAL 


DIAMETER . 

.. 63.983-64.003mm (2.5190-2.5198 in.) 

Out-of-Round Limit . 

. 0.008mm (0.0003 in.) 

Taper Limit . 

.0.06mm (0.0006 in.) TOTAL 


0.013mm (0.0003 in.) per 25mm (1 in.) 

Journal Runout Limit .... 

. 0.05mm (0.002 in.) (2), 


0.05mm (0.002 in.) (3) 

Surface Finish (RMS) ... 


THRUST BEARING JOURNAL 

Length. 

... 25.775-25.825mm (1.0148-1.067in.) 

CONNECTING ROD JOURNAL 

Diameter . . 

. 53.983-54.003mm 


(2.1253-2.1261 in.) 

Out-of-Round Limit. 

. 0.006mm (0.0003 in.) MAX. 


0.015mm (0.0006 in.) TOTAL 

TapoJmit. 

0.008mm per 25mm (0.0003 in. per in.) 

%taf$ Limit (RMS). 

. 0.25 micrometers (10.0 micro in.) 

Mftw BEARING THRUST FACE 

Surface Finish (RMS) 0.4 micrometers (0.157 micro in.) FRONT; 

0.4 micrometers (0.157 micro in.) REAR; 

Runout Limit . 



CA10157-2C 






























































































03-01A-58 


3.0L V6 Engine—Aerostar 


03-01A-58 


SPECIFICATIONS (Continued) 


CRANKSHAFT AND FLYWHEEL - Continued _ 

FLYWHEEL RING GEAR LATERAL RUNOUT (T.I.R.) 

Automatic Transmission ... 1.778mm (0.07 in.) 

CRANKSHAFT END PLAY.. 0.10-0.20mm (0.004-0.008 in.) 

CONNECTING ROD BEARINGS 
Clearance to Crankshaft 

Desired . 0.02543.035mm (0.001-0.0014 in.) 

Allowable . 0.02043.066mm (0.00086-0.0027 in.) 

Bearing Wall Thickness (Sid.) .. 1.557-1,570mm 

(0.0612-0.0618 in.) 

MAIN BEARINGS 
Clearance to Crankshaft 

Desired .025-.035mm (0.001-0.0014 in.) 

Allowable.020-.066mm (0.0005-0.0023 in.) 

Bearing Wall Thickness (Std.)........ 2.444-2.481 mm 1st and 2nd 

_ 2.491-2.427 3rd and Rear 

CONNECTING ROD, PISTON AND RINGS _ 

CONNECTING ROD 

Piston Pin Bore Diameter. 23.105-23.145mm 

(0.909643.9112 in.) 

Crankshaft Bearing Bore Diameter. 57.15-57.17mm 

(2.250-2.251 in.) 

Length (Center-io-Center) . 140.46-140.54mm 

(5.530-5.533 in.) 

ALIGNMENT (BORE-TO-BORE MAX. DIFF.) 

Twist. 0.075 per 25mm (0.003 per in.) 

Bend. 0.04 per 25mm (0.0016 per in.) 

SIDE CLEARANCE (ASSEMBLED TO CRANK) 

Standard . 0.1343.33mm (0.00643.014 in.) 

Service Limit. 0.36mm MAX. (0.014 in. MAX.) 

PISTON _ 

Diameter 

Coded Red . 88.962-88.978mm (3.5024-3.5031 in.) 

Coded Blue . 88.988-89.004mm (3.5035-3.5041 in.) 


Coded Yellow. 89.014-89.030mm 

(3.5045-3.5051 in.) 

PISTON-TO-BORE CLEARANCE . 0.03043.050mm 

(0.0012-0.0023 in.) 

Service Limit . 0.081mm MAX. 

SERVICE PISTON SELECTION (c) 

Service Piston 

Piston Bore Diameter Grade Required 

89.009-89.035mm (3.5043-3.5053 in.) . RED 

89.035-89.060mm (3.5053-3.5063 in.) . BLUE 

89.06689.086mm (3.5063-3.5073 in.) . YELLOW 

RING GROOVE WIDTH 


Compression (Top). 1.530-1.555mm (0.060243.0612 in.) 

Compression (Bottom). 1.530-1,555mm (0.060241.0612 in.) 

Oil . 4.030-4.055mm (0.158743.1596 in.) 

PISTON PIN 

Length . 76.5-77.2mm (3.012-3.039 in.) 

Diameter. 23.162-23.175mm (0.911941.9124 in.) 

PIN TO PISTON CLEARANCE. 0.005-0.012mm 

(0.000243.0005 in.) 

PIN TO ROD CLEARANCE . Press Fit 4 KiloNewtons 

(900 lbs.) 

PISTON RINGS 
Ring Width 

Compression (Top). 1.460-1,490mm (0.0575-1.0587 in.) 

Compression (Bottom). 1.460-1,490mm (0.057541.0587 in.) 

Oil Ring. Side Seal — Snug Fit 

Service Limit. Side Clearance 0.15mm MAX. 

(0.0006 in. MAX.) 

Ring Gap 

Compression (Top) (In Gauge) . 0.25-0.50mm 

(0.0143.02 in.) 

Compression (Bottom) (In Gauge) . 0.2541.50mm 

_(0.0143.02 in.) 


PISTON - Continued __ 

Oil Ring (Steel Rail) (In Gauge).. ... 0.25-1.25mm 

(0.01043.049 in.) 

Side Clearance 

1st Ring . 0.040-0.095mm (0.001643.0037 in.) 

2nd Ring. 0.040-0.095mm (0.001641.0037 in.) 

LUBRICATION SYSTEM __ 

OIL PUMP 

Relief Valve Spring Tension 

(Force @ Length) . 44.9-40.5 N (10.1-9.1 lb.) 

@ 28.2mm (1.11 in.) 

Relief Valve to Bore Clearance. 0,073-Q.043mm 

(0.0029-0.0017 in.) 

Oil Pump Gear Backlash . 0.02-0.03mm (0.00841.012 in.) 

Oil Pump Gear Radial Clearance 

(Idler and Driver). 0.125-0.050mm (0.0055-0.002 in.) 

Oil Pump Gear Height Clearance. 0.0825-0.010mm 

(0.003243.0003 in.) 

Idler Shaft to Idler Gear Clearance. 0.06943.039mm 

(0.002741.0015 in.) 

Driver Shaft to Housing Clearance. . 0.07343.038mm 

(0.001943.0005 in.) 

OIL CAPACITY” _ 

(a) 20-200 seconds to leakdown 3.18 (0.125 in.) with 225 Newtons (50 
pounds) load and tappet filled with leak-down fluid. 

(b) When placing pistons, measure the cylinder bore as described in the 
Section 03.00, General Engine Service, and install the indicated 
service piston. 

(1) Smaller than pin bore measured along center to center axis. 

(2) Runout of journals II and III to journals I and IV. 

(3) Runout of adjacent journals to each other. 

* Engine packages equipped with Tripminder: Return line must be 
dosed when checking pressure. 

** Passenger Car: 4 qt. + 0.5 with filter change. 


BELT TENSION ALLOWABLE UMITS 



Specifications 

Allowable 

Minimum 


New Belt (1) 
Installation 
Tension 

Used Belt (2) 
Reset 
Tension 

Cold Belt (2) 
(3) Audit 
Check 

“V” Belts 

1/4 inch Width 

50-80 

40-60 

4680 

1/4 inch Width 

120-160 

90-120 

70-160 

1/4 inch Width 
(Air pump belt only) 

90-130 

90-120 

66120 

“V” Ribbed Belts 

6 rib (non-serpentine) 

150-190 

140-160 

90 

6 rib (V-6 serpentine) 

160-190 

136160 

96180 

6 rib (V-8 serpentine) 

85-140 

86140 

80-140 

5 rib 

130-170 

126150 

80-150 

4 rib 

100-140 

80-100 

60 ' 

4 rib (Air pump 

90-130 

40-60 

40 

belt only) 





(1) New belt installed and tensioned; engine not rotated. 

(2) Used belt is any belt that has rotated on an engine. 

(3) Cold belt (i.e., 3-hour soak; 0 warm-up). 
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Tool Number 

Description 

T50T-100-A 

Impact Slide Hammer 

T59L-100-B 

Impact Slide Hammer 

D81L-4201-A 

Feeler Gauge 

TOOL-4201-C 

Dial Indicator 

D81L-600-A 

In-Lb Torque Wrench 

D81L-600-B 

Ft-Lb Torque Wrench 

T75T-6000-A 

Engine Lifting Plate 

D81L-6002-C 

Piston Ring Compressor 


Piston Pin Remover and Replacer 

T65L-8250-A 

Camshaft Bearing Set 

T81P-6254-A 

Belt Tensioner Adapter 

T58P-6316-D 

Crankshaft Damper Remover 

T82L-6316-A 

Damper/Frorit Cover Seal Installer 

T82L-6316-B 

Damper Remover Adapter 

T88T-70522-A 

Clutch Disconnect Tool 


ROTUNDA EQUIPMENT 


Number 

Description 

021-00031 

RTV Dispenser 

014-00071 

Level Lift Floor Crane 

109-00002 

Drive Train Removal Lift 


CA10185-1C 


Tool Number 

Description 

D81L-6001-D 

Engine Lifting Eyes 

T83P-19623-C 

Spring Lock Coupling Tool 

TOOL-6331-E 

Upper Main Bearing Insert Remover and Replacer 

T74P-6375-A 

Flywheel Locking Tool 

T82L-6500-A 

Tappet Collapser 

TOOL-6500-E 

Hydraulic Leakdown Tester 

T81P-6513-A 

Valve Spring Compressor 

TOOL-6513-DD 

Valve/Clutch Spring Tester 

T74P-6666-A 

Spark Plug Wire Remover 

T82L-6701-A 

Rear Main Seal installer 

T70P-6B070-A 

Front Cover Seal Installer 

T81P-9425-A 

Intake Manifold Torque Adapter 

T78P-9481-A 

Manual Clamp Cutter 

T77L-9533-B 

Jet Plug Remover 
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2.3L Engine—Ranger 
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SECTION 03-01B 2.3L Engine—Ranger 


SUBJECT PAGE 

ADJUSTMENTS 

Camshaft Timing.03-0IB-3 

Valve Clearance—Hydraulic Valve Lash 

Adjuster .03-01B-3 

DESCRIPTION 

Crankcase Ventilation System.03-0IB-2 

Engine .. 03-01B-1 

Exhaust Emission Control System.03-01B-2 

DISASSEMBLY AND ASSEMBLY 

Cylinder Head .03-01B-29 

Hydraulic Lash Adjuster.03-01B-31 

Piston and Connecting Rod.03-0IB-31 

REMOVAL AND INSTALLATION 

Auxiliary Shaft and Bearings.03-01B-15 

Camshaft . 03-01B-27 

Camshaft Timing Belt.03-01B-14 

Clutch Pilot Bearing .03-01B-21 

Connecting Rod Bearings .03-01B-24 

Crankcase Ventilation System.03-018-6 

Crankshaft Rear Oil Seal .. 03-01B-22 

Cylinder Front Cover ... 03-01B-17 

Cylinder Front Cover, Camshaft and 

Auxiliary Shaft Seals. ...03-0IB-11 

Cylinder Head . 03-01B-9 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont'd.) 

Engine.03-0 IB-5 

Exhaust Manifold.03-01B-8 

Flywheel.03-01B-19 

Front Support Brackets and Insulators.03-0IB-6 

Intake Manifold .03-01 B-8 

Main Bearings .03-01B-22 

Oil Filter...03-01B-26 

Oil Pan . 03-01B-17 

Oil Pump...03-01 B-21 

Pistons and Connecting Rods.03-0IB-24 

Pistons and Connecting Rods.03-01B-26 

Rear Supports. .03-0IB-6 

Seal..03-01B-13 

Sprocket.03-01B-12 

Timing Belt Outer Cover .03-0IB-9 

Valve Rocker Arm (Cam Follower) and 

Hydraulic Lash Adjuster.03-01B-7 

Valve Rocker Arm Cover.03-0IB-7 

Valve Spring, Retainer and Stem Seal.03-01 B-7 

Water Pump.03-01B-10 

SPECIFICATIONS . 03-01B-32 

VEHICLE APPLICATION.03-01B-1 


VEHICLE APPLICATION 

All Ranger Vehicles. 


DESCRIPTION 


Engine 

The 2.3L 1-4 overhead cam engine uses a twin 
spark plug cylinder head design with a 
distributorless ignition. The crankshaft is supported 
by five main bearings and the camshaft by four. 
Main, connecting rod, camshaft and auxiliary shaft 
bearings are all replaceable. 

The camshaft is driven by the crankshaft by the 
means of a cogged belt. The cogged belt also 
operates the auxiliary shaft, and through this shaft 
the oil pump. Tension on the cam drive belt is 
maintained by a locked idler pulley bearing on the 
outside of the belt. 

The water pump and fan are separately driven 
from the crankshaft by a 6-ribbed belt which also 
drives the alternator. 


Emission Calibration Label 

The emission calibration number label is located 
on the LH side door or LH door post pillar. It 
identifies the engine calibration number, the engine 
code number and revision level. 

These numbers are used to determine if parts are 
unique to specific engines. 

NOTE: It is imperative that the engine codes and the 
calibration number be used when ordering parts or 
making inquiries about the engine. 


r 



CALIBRACION 

9-76A-ROO 

l \ J 

CALIBRATION 

REVISION NUMBER A12974-1A 
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DESCRIPTION (Continued) 


Hydraulic valve lash adjusters are used in the 
valve train. These units are placed at the fulcrum 
point of the cam followers (or rocker arms). Their 
action is similar to the hydraulic tappets used in push 
rod engines and they are constructed and serviced 
in the same manner. The cylinder head has drilled oil 
passages to provide engine oil pressure to the lash 
4 adjusters. 

VALVE TRAIN LUBRICATION SYSTEM 




A7064-2C 


Exhaust Emission Control System 

Operation, removal, installation and required 
maintenance of the exhaust emission control 
devices used on this engine are covered in the 
Engine/Emissions Diagnosis* manual. 


A set of metric wrenches is required to service the 
2.3L 1-4 engine. 


Crankcase Ventilation System 

This engine is equipped with a positive, closed- 
type crankcase ventilation system, re-cycling 
crankcase vapors to the intake manifold. 


Can be purchased as a separate item. 
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ADJUSTMENTS 


Valve Clearance—Hydraulic Valve Lash 

Adjuster 

1. Position the camshaft so that the base circle of 
the lobe is facing the cam follower of the valve 
to be checked. 

2. Using Valve Spring Compressor Lever T74P- 
6565-A or equivalent slowly apply pressure to 
the cam follower until the lash adjuster is 
completely collapsed. Hold the follower in this 
position and insert the proper size feeler gauge 
between the base circle of the cam and the 
follower. 



3. If the clearance is excessive, remove the cam 
follower and inspect for damage. 

4. If the cam follower appears to be intact and not 
excessively worn, measure the valve spring 
damper assembly assembled height to ensure 
the valve is not sticking. 

5. If the valve spring damper spring assembled 
height is correct, check the dimensions of the 
camshaft. Refer to Checking Camshaft Lobe 
Lift, Section 03-00, Engine General Service. 

6. If the camshaft dimensions are to 
specifications, remove, clean and test the lash 
adjuster. Refer to Section 03-00, Engine 
General Service. 

7. Install the lash adjuster and check the 
clearance. Replace damaged or worn parts as 
necessary. 


Camshaft Timing 
Checking Timing 

An access plug is provided in the cam drive belt 
cover so that camshaft timing can be checked 
without removal of the cover or any other parts. 

1. Remove the access plug from the cam drive 
belt cover. 

2. Rotate the crankshaft so that the No. 1 piston is 
rising on compression stroke. 



TIMING POINTER MUST ALIGN 
WITH TOC MARK ON PULLEY 


A7066-1C 


3. Set the crankshaft to TDC by aligning the timing 
mark on the crank pulley with the TC mark on 
the belt cover. Always turn the engine in the 
direction of normal rotation (clockwise, as 
viewed from the front). Backward rotation 
may cause the timing belt to jump time, due 
to the arrangement of the belt tensioner. 

4. Look through the access hole in the belt cover 
to ensure that the timing mark on the cam drive 
sprocket is lined up with the pointer on the inner 
belt cover. 

5. Install the belt cover access plug. 
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ADJUSTMENTS (Continued) 



Remove the bolts holding the timing sensor in 
place and pull the sensor assembly free of the 
dowel pin. 

Remove the crankshaft pulley, hub and belt 
guide. 

Remove the drive belt and inspect it for wear or 
damage. If the belt is damaged, replace it. 

Position the crankshaft sprocket to align with 
the TDC mark, and the camshaft sprocket to 
align with the camshaft timing pointer. 

Install the timing belt over the crankshaft 
sprocket and then counterclockwise over the 
auxiliary and camshaft sprockets. Align the belt 
fore and aft on the sprockets. 

Loosen the tensioner adjustment bolt to allow 
the tensioner to move against the belt. If the 
spring does not have enough tension to move 
the roller against the belt (the belt hangs loose), 
it may be necessary to manually push the roller 
against the belt and tighten the bolt. 


NOTE: The spring cannot be used to set belt 
tension. A wrench must be used on the tensioner 
assembly. 

To ensure the belt does not jump time during 
rotation in Step 9, remove one spark plug from 
each cylinder. 

9. Rotate the crankshaft two complete turns in 
direction of normal rotation to remove the slack 
from the belt. Tighten tensioner adjustment and 
pivot bolts to specifications. Check the 
alignment of the timing marks. 

10. Install the crankshaft belt guide. 

11. Install the timing sensor onto the dowel pin and 
tighten the two longer bolts to specification. 

• Align the timing sensor as follows: 

12. Rotate the crankshaft 45 degrees (1/4 turn) 
counterclockwise and install the crankshaft 
pulley and hub assembly. Tighten the bolt to 
specification. 
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ADJUSTMENTS (Continued) 


13. Rotate the crankshaft 90 degrees (1/2 turn) 
clockwise so that the vane of the crankshaft 
pulley engages with the timing sensor 
positioner (6C352). Tighten the two shorter 
sensor bolts to specifications. 

14. Rotate the crankshaft 90 degrees (1/2 turn) 
counterclockwise and remove the sensor 
positioner. 

15. Rotate the crankshaft 90 degrees (1/2 turn) 
clockwise and measure the outer vane to 
sensor air gap. The air gap must be 0.458 to 
0.996 mm (0.018-0.039 inch). 

16. Install the timing belt outer cover and the spark 
plugs. 


REMOVAL AND INSTALLATION 


When installing nuts and bolts, oil the threads with 
lightweight engine oil. Do not oil threads that require 
oil-resistant or water-resistant sealer. 


Engine 

Removal 

1. Raise the hood and install protective fender 
covers. 

2. Drain the coolant from the radiator. 

3. Disconnect air cleaner outlet tube at throttle 
body. 

4. Disconnect the battery ground cable at the 
engine. Disconnect the battery positive cable at 
the battery and set aside. 

5. Mark the location of the hood hinges and 
remove the hood. 

6. Disconnect the upper and lower radiator hoses 
from the engine. 

7. Remove the radiator shroud screws. 

8. Remove the radiator upper supports. 

9. Remove engine fan and shroud assembly. 
Then, remove the radiator. 

10. Remove the oil fill cap. 

11. Disconnect engine wiring harness from the 
body wiring harness. 

12. Disconnect the alternator wire from the 
alternator, the starter cable from the starter and 
the accelerator cable from the throttle body. If 
so equipped, disconnect the transmission 
kickdown cable. 

13. If so equipped, remove the A/C compressor 
from the mounting bracket and position it out of 
the way, leaving the refrigerant lines attached. 

14. Disconnect the power brake vacuum hose. 

15. Disconnect chassis fuel line fittings at the rear 
of the engine fuel rail. 

16. Disconnect the heater hoses form the engine. 

17. Remove the engine mount nuts. 

18. Raise the vehicle. 

19. Drain engine oil from the crankcase. 


20. Remove the starter motor. 

21. Disconnect the muffler exhaust inlet pipe at the 
exhaust manifold. 

22. Remove the dust cover (manual transmission) 
or converter inspection plate (automatic 
transmission). 

23. On vehicles with a manual transmission, 
remove the flywheel housing cover attaching 
bolts. 

24. On vehicles with automatic transmissions, 
remove the converter-to-flywheel bolts. Then, 
remove the converter housing lower attaching 
bolts. 

25. Lower the vehicle. 

26. Support the transmission and flywheel or 
converter housing with a jack. 

27. Remove the flywheel housing or converter 
housing upper attaching bolts. 

28. Attach the engine lifting hooks to the existing 
lifting brackets. Carefully, so as not to damage 
any components, lift the engine out of the 
vehicle. Install the engine on a workstand. 

Installation 

1. If clutch was removed, install. Carefully lower 
the engine into the engine compartment. 

2. On a vehicle with automatic transmission, start 
the converter pilot into the crankshaft. 

3. On a vehicle with a manual transmission, start 
the transmission input shaft into the clutch disc. 
It may be necessary to adjust the position of the 
transmission in relation to the engine if the input 
shaft will not enter the clutch disc. If the engine 
hangs up after the shaft enters, turn the 
crankshaft in the clockwise direction slowly 
(transmission in gear), until the shaft splines 
mesh with the clutch disc splines. 

4. Install the flywheel or converter housing 
attaching bolts. Remove the engine lifting 
hooks from the lifting brackets. 

5. Remove the jack from under the transmission 
and raise the vehicle. 

6. On a vehicle with a manual transmission, install 
the flywheel lower housing bolts and tighten to 
specifications. 

7. On a vehicle with an automatic transmission, 
attach the converter-to-the flywheel bolts and 
tighten to specifications. Install the converter 
housing-to-engine bolts and tighten to 
specifications. 

8. Install the dust cover (manual transmission) or 
converter inspection plate (automatic 
transmission). 

9. Connect the exhaust inlet pipe to the exhaust 

manifold. Tighten to specifications. Refer to 
Section 09-00, General Exhaust System 
Service. > 
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REMOVAL AND INSTALLATION (Continued) 


10. Install the starter motor and connect the starter 
cables. 

11. Lower the vehicle. 

12. Install the engine mount nuts. Tighten nuts to 
88-115 N-m (65-85 ft-lb). 

13. Connect the heater hoses to the engine. 

14. Connect the chassis fuel lines to the two fuel 
rail fittings. 

15. Connect the power brake vacuum hose. 

16. Connect the alternator wire to the alternator, 
and the accelerator cable to the throttle body. If 
so equipped, connect the transmission 
kickdown rod. 

17. If so equipped, install the A/C compressor to 
the mounting bracket. 

18. Connect the engine wiring harness to the body 
wiring harness. 

19. Install the radiator and secure with upper 
support brackets. Install the fan and shroud 
assembly. Connect upper and lower radiator 
hoses. Refer to Section 03-03, Engine Cooling. 

20. Install the hood and align. Refer to Section 
01-02, Front End Body Panels. 

21. Connect air cleaner outlet tube at throttle body. 

22. Fill and bleed the cooling system. Refer to 
Section 03-03, Engine Cooling. 

23. Fill the crankcase with specified oil. 

24. Install oil fill cap. 

25. Connect battery ground cable to engine and 
battery positive cable to battery. 

26. Start the engine and check for leaks. 


Front Support Brackets and Insulators 

For removal and installation procedures on 
engine front support insulators and brackets, refer 
to Section 02-03 Engine/Transmission Mounting. 


Rear Supports 

For removal and installation procedures on 
engine rear supports, refer to Section 02-03 Engine/ 
Transmission Mounting. 


Crankcase Ventilation System 

Removal and Installation 

Refer to the following illustration for component 
disconnect and connect points for the positive 
crankcase ventilation system. 


CRANKCASE 

VENTILATION 

HOSE-6853 


CRANKCASE VENT 
HOSE (REAR) 



OIL SEPARATOR 
6A785 


CRANKCASE 

HOSE 

6K817 


FRONT OF 
ENGINE 



VALVE 
ASSEMBLY 
6A666 

CRANKCASE VENT 
HOSE (REAR) 
6A886 
*L' TUBE 
PART OF UPPER INTAKE 
MANIFOLD ASSEMBLY 


VIEW A 


A12964-1A 
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REMOVAL AND INSTALLATION (Continued) 


Valve Rocker Arm Cover 

Removal and Installation 

NOTE: To service the valve rocker arm cover the 
throttle body and EGR supply tube must first be 
removed. 


BOLT 
7-tl N-m 



Valve Rocker Arm (Cam Follower) and 
Hydraulic Lash Adjuster 

Removal 

1. Remove the valve rocker arm cover and 
associated parts as required. 

2. Rotate the camshaft so that the base circle of 
the cam is facing the applicable cam follower. 

3. Using Valve Spring Compressor Lever T74P- 
6565-A or equivalent collapse the valve spring 
and slide the cam follower over the lash 
adjuster and out. 



A12975-1A 


4. Lift out the hydraulic lash adjuster. 

Installation 

1. Rotate the camshaft so that the base circle of 
the cam is facing the applicable cam follower. 

2. Place the hydraulic lash adjuster in position in 
the bore. 

3. Collapse the valve spring using Valve Spring 
Compressor Lever T74P-6565-A or equivalent. 
Position the cam follower over the lash adjuster 
and the valve stem. 

4. Clean the gasket surfaces of the valve cover 
and cylinder head. 

5. Coat the gasket contact surfaces of the valve 
cover and Up side of the valve cover gasket 
with Gasket and Trim Adhesive D7AZ-19B508- 
AA or equivalent. Allow to dry and then install 
gasket in valve cover, making sure locating tabs 
are properly positioned in slots in cover. 

6. Install eight screws and tighten to specification. 

7. Install the air cleaner and all other hardware 
removed. 

8. Run the engine at fast idle and check for oil 
leaks. 


Valve Spring, Retainer and Stem Seal 

If the valve or valve seat has not been damaged, 
the valve spring damper assembly, seals and 
retainers may be replaced by holding the affected 
valve against its seat using compressed air. Use an 
appropriate air line tool installed in the spark plug 
hole. A minimum of 965 kPa (140 psi) line pressure 
is required. If air pressure does not hold the valve 
shut, the valve is damaged or burned and the 
cylinder head must be removed and serviced. Refer 
to Section 03-00, Engine General Service. 
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Removal 

1. Remove the valve rocker arm cover and 
associated parts as required. 

2. Remove the cam follower. 

3. Using Valve Spring Compressor Lever T88T- 
6565-BH or equivalent, compress the valve 
spring and remove the retainer locks, spring 
retainer, and valve damper assembly spring. 
Remove and discard the stem seal. 

4. If air pressure has forced the piston to the 
bottom of the cylinder, any removal of air 
pressure will allow the valve(s) to fall into the 
cylinder. A rubber band, tape or string wrapped 
around the end of the valve stem will prevent 
this condition and will still allow enough travel to 
check the valve for binds. 

5. Inspect the valve stem for damage. Rotate the 
valve and check the stem tip for eccentric 
movement. Move the valve up and down 
through normal travel in the valve guide and 
check the stem for binds. If the valve has been 
damaged, it will be necessary to remove the 
cylinder head and service. Refer to Section 
03-00, Engine General Service. 

Installation 

1. Place the valve stem seal over the end of the 
valve guide. Position the Valve Stem Seal 
Replacer T87L-6571 -AH or equivalent, over the 
seal and tap on the tool with a hammer until the 
seal bottoms on the guide. 


VALVE STEM 
SEAL REPLACER TOOL 
T87L-6571-AH 



2. Install the valve spring damper assembly 
retainer and locks. Turn off the air and remove 
the air line and adapter. 

3. Apply Ford Multi-Purpose Grease DOAZ-19584- 
AA or equivalent to all contact surfaces of the 
cam follower. Install cam follower and the spark 
plug. 

4. Install the rocker arm cover as outlined. 


Intake Manifold 

Refer to Section 03~04c, Fuel Charging and 
Controls, for Intake Manifold Removal and 
Installation procedures. 


Exhaust Manifold 

Removal 

1. Install protective covers. 

2. Remove air cleaner and duct assembly. 

3. Remove EGR tube at the exhaust manifold and 
loosen at the EGR valve. 

4. Disconnect (remove if necessary) the EGO 
sensor from the exhaust manifold. 

5. Remove screw attaching heater hoses on the 
valve cover. 

6. Remove eight exhaust manifold bolts and lifting 
eye. 

7. Remove two exhaust pipe bolts. 

8. Remove exhaust manifold from the vehicle. 


FRONT OF ENGINE 


14mm SPARK PLUG 
12405 
7-14 N-m 
(5-10 FT-LB) 

(8 PLACES) 

(4 PLACES PER SIDE) 



STUD BOLT 
27-45 N-m 
(20-33 FT-LB) 


LIFTING 
EYE 
17K004 
BOLT 
27-45 N-m 
■33 FT-LB) 
A12966-1A 


Installation 

1. Position manifold to the vehicle. 

2. Install eight manifold bolts. Tighten bolts in 
sequence to 20-23 N-m (15-17 ft-Jb), then 
tighten to 27-45 N-m (20-33 ft-lb). 

3. Install two exhaust pipe bolts and tighten to 
specifications. Refer to Section 09-00, General 
Exhaust System Service. 

4. Position heater hoses to valve cover and install 
screw. 

5. Connect the EGO sensor. 

6. Install EGR tube at the exhaust manifold and 
tighten the EGR tube at the EGR valve. 

7. Install the air cleaner and duct assembly. 

8. Remove protective covers. 
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REMOVAL AND INSTALLATION (Continued) 


Timing Belt Outer Cover 

Removal 

1. Open hood and install tender covers. 

2. Remove fan blade and four water pump pulley 
bolts. 

3. Loosen alternator retaining bolts and remove 
drive belt from pulleys. 

4. Drain cooling system and remove upper 
radiator hose. 

5. Remove crankshaft pulley bolt and pulley. 

6. Remove thermostat housing and gasket. 

7. Loosen the power steering pump mounting 
bracket and position aside. 

8. Remove the timing belt outer cover retaining 
bolt. Release the eight cover interlocking tabs. 
Remove cover. 



Installation 

1. Position cover and secure by snapping the eight 
interlocking tabs into place. Install the timing 
belt outer cover retaining bolt. 

2. Install power steering pump mounting bracket. 

3. Install thermostat housing and gasket. 

4. Install thermostat housing upper radiator hose 
to the radiator. Fill the cooling system. 

5. Install crankshaft pulley and retaining bolt. 


6. Position alternator drive belt to respective 
pulleys. Adjust belt tension using Belt Tension 
Gauge Rotunda 021-00045 or equivalent and 
tighten retaining bolts. 

7. Position water pump pulley and fan blade and 
install four retaining bolts. 

8. Position Thermactor pump drive belt to pulley. 
Adjust tension using Belt Tension Gauge 
Rotunda 021-00045 or equivalent and tighten 
bolts. 

9. Start engine and check for leaks. 


Cylinder Head 

Removal 

1. Drain cooling system. 

2. Remove air cleaner assembly. 

3. Remove two heater hose retaining screws to 
rocker cover. 

4. Remove spark plugs. 

5. Remove engine and alternator wiring 
harnesses. 

6. Remove spark plug wire harnesses. 

7. Disconnect EGO sensor at exhaust manifold. 

8. Disconnect required vacuum hoses. 

9. Remove dipstick tube and bracket. 

10. Remove rocker cover retaining bolts and 
remove cover. 

11. Remove intake manifold retaining bolts. 

12. Loosen alternator retaining bolts and remove 
belt from the pulley. Remove mounting bracket 
retaining bolts to the head. 

13. Disconnect upper radiator hose at both ends 
and remove from vehicle. 

14. Remove timing belt cover bolt and remove 
cover. For power steering-equipped vehicles, 
move power steering pump bracket. 

15. Loosen timing belt idler retaining bolts. Position 
idler in the unloaded position and tighten the 
retaining bolts. 

16. Remove timing belt from the cam pulley and 
auxiliary pulley. 

17. Remove four nuts and/or stud bolts retaining 
heat stove to exhaust manifold. 

18. Remove the eight exhaust manifold retaining 
bolts. 

19. Remove the cam belt idler and two bracket 
bolts. 

20. Remove cam belt idler spring stop from the 
cylinder head. 

21. Remove cylinder head retaining bolts. 

22. Remove the cylinder head. 

23. Clean cylinder head gasket surface at the 
block. 
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24. Clean intake manifold gasket surface at the 
intake manifold. 

25. Clean exhaust manifold gasket surface at the 
exhaust manifold. 

26. Clean exhaust manifold gasket surface at the 
cylinder head. 

27. Clean cylinder head gasket surface at the 
cylinder head. 

28. Clean intake manifold gasket surface at the 
cylinder head. 

29. Blow oil out of the cylinder head bolt block 
holes. 

30. Clean rocker cover gasket surface on the head. 

31. Check cylinder head for flatness. 

Installation 

1. Position head gasket on the block. 

2. Clean rocker arm cover (cam cover). 

3. Install rocker cover gasket to the rocker cover. 

4. Position cylinder head to block. 

5. Install cylinder head retaining bolts and tighten 
to specifications. 



NOTE: PRIOR TO CYLINDER HEAD INSTALLATION. 

CAMSHAFT MUST BE POSITIONED AS SHOWN 

TO PROTECT PROTRUOMG VALVES A8717-18 


6. Position intake manifold to head, and install 
retaining bolts. 

7. Connect engine wiring harnesses. 

8. Install timing belt idler spring stop to the 
cylinder head. 

9. Position timing belt idler to cylinder head, and 
install retaining bolts. 

10. Install the eight exhaust manifold retaining bolts 
and/or stud bolts. 

11. Install four nuts and/or stud bolts retaining heat 
stove to exhaust manifold. 

12. Align cam gear with pointer. 

13. Align crank pulley (TDC) with pointer on cam 
belt cover. 

14. Position timing belt to pulleys (cam and 
auxiliary). 

15. Loosen idler retaining bolts, rotate engine and 
check timing alignment. 

16. Adjust belt tensioner and tighten retaining bolts. 

17. Install timing belt cover and retaining bolt. 

18. Connect upper radiator hose to engine and 
radiator and tighten retaining clamps. 

19. Position alternator bracket to cylinder head and 
install retainers. 

20. Position drive belt to pulley and adjust belt 
tension using Belt Tension Gauge Rotunda 
021-00045 or equivalent. 

21. Install rocker arm covers and retaining bolts. 

22. Install spark plugs. 

23. Install dipstick tube and bracket. 

24. Connect appropriate vacuum hoses. 

25. Position and connect spark plug wires. 

26. Install two retaining heater/hose screws to the 
rocker cover. 

27. Fill cooling system. Refer to Section 03-03, 
Engine Cooling. 

28. Start engine and check for leaks. 

29. Install air cleaner hose to throttle body. 


Water Pump 

Provision for wrench clearance has been made in 
the timing belt inner cover, so only the outer cover 
must be removed in order to replace the water 
pump. 
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Sprocket 

Removal and Installation 

Use the multi-purpose Cam and Auxiliary Shaft 
Sprocket Tool T74P-6256-B or equivalent to pull the 
cam drive sprocket. This same tool is used in exactly 
the same manner to remove the auxiliary shaft 
sprocket. 
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REMOVAL AND INSTALLATION (Continued) 


Seal 

Removal 

Front Cover Seal Remover T74P-6700-B or 
equivalent is used to remove all the seals. 

When positioning this tool, ensure the jaws are 
gripping the thin edge of the seal very tightly before 
operating the jack-screw portion of the tool. 



A7081-1B 



Installation 

The Cam and Auxiliary Shaft Seal Replacer T74P- 
6150-A or equivalent with t stepped, threaded arbor 
is used to install all the seals. The tool acts as a 
press, using the internal threads of the various 
shafts as a pilot. 


-afr -a 

CAM AND AUXILIARY 
SHAFT SEAL REPLACER 
T74P-6150-A 
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Installation 

1. Install new timing belt. 

2. Release timing belt tensioner pulley. 

3. Set camshaft timing as outlined in this Section 
under Adjustments. 

4. Install timing belt outer cover and retaining bolt. 

5. Install water pump pulley. 

6. Install crankshaft pulley. 

7. Position alternator. Adjust and tighten to 
specification. 

8. Connect upper radiator hose. 

9. Refill cooling system. 

10. Start engine and inspect for leaks. 

T A12972-1A 


Auxiliary Shaft and Bearings 

If necessary, the auxiliary shaft bearings can be 
removed using the Impact Slide Hammer T59L-100- 
B and Puller Attachment Tool T58L-101-B or 
equivalents. 

When installing new bearings, use a driver. Align 
the oil holes in the bearings with those in the block. 



SPRING BOLT 
(PIVOT) 


ADJUSTMENT 

BOLT 










ixi ; 
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Cylinder Front Cover 

The front seal has been designed so that it is not 
necessary to remove the cylinder front cover to 
replace the seal, with the engine in the chassis. 

When disassembling the engine, first remove the 
front seal from the cover while the cover is still on 
the engine. 

When assembling the engine, install the cover on 
the engine without the seal. Use the Cam and 
Auxiliary Shaft Seal Replacer T74P-6150-A or 
equivalent to press the seal into place. This will 
prevent damage to the seal. 

Before finally adjusting the cover into position and 
tightening the attaching bolts, use the Front Cover 
Alignment Tool T74P-6019-B or equivalent to 
position the cover in relation to the crankshaft. 
Tighten the bolts to specifications with this tool in 
place. This will ensure that the timing belt does not 
interfere with the front cover when operating. 




Oil Pan 
Removal 

NOTE: Vehicles equipped with automatic 
transmission only will have oil pans removed out the 
front of the engine compartment. For manual 
transmission, the oil pan will be removed out the 
rear. 

1. Open hood and install fender covers. 

2. Remove air cleaner outlet tube at throttle body. 

3. Remove oil dipstick. 

4. Remove engine mount retaining nuts. 

5. Remove oil cooler lines at the radiator, if so 
equipped. 

6. Remove two bolts retaining the fan shroud to 
the radiator and remove shroud. 

7. Remove radiator retaining bolts (automatic 
only). 

8. Position radiator upward and wire to the hood 
(automatic only). 

9. Raise the vehicle on a hoist. 

10. Drain engine oil. 

11. Remove starter cable from starter and remove 
starter. 

12. Disconnect the exhaust manifold tube to the 
inlet pipe bracket at the Thermactor check 
valve. 

13. Disconnect the catalytic converter at the inlet 
pipe. 

14. Remove the insulator and retainer assembly at 
the transmission. 

15. Remove transmission mount retaining nuts to 
the crossmember. 

16. Remove bellcrank from converter housing 
(automatic only). 

17. Remove oil cooler lines from retainer at the 
block (automatic only). 

18. Remove front crossmember (automatic only). 

19. Disconnect RH front lower shock absorber 
mount (manual only). 

20. Position jack under engine. Raise and block 
with a piece of wood approximately 63.5mm 
(2.5 inches) high. 

21. Remove jack. 

22. Position jack under the transmission and raise 
slightly (automatic only). 

23. Remove oil pan retaining bolts. Lower pan to 
the chassis. 

24. Remove low oil level sensor assembly. 

25. Remove oil pump drive and pickup tube 
assembly. 

26. Remove oil pan (out the front—automatic) (out 
the rear—manual). 

27. Clean oil pan and inspect for damage. 

28. Clean oil pan gasket surface at the cylinder 
block. 

29. Clean oil pump exterior and oil pump pickup 
tube screen. 
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Installation 

1. install oil pan gasket in the oil pan gasket 
groove. 




WASHER-6C626 


ASSEMBLY PROCEDURE 

1. INSTALL LOW OIL SENSOR 
ASSEMBLY AND WASHER AS 
SHOWN. TIGHTEN TO 
SPECIFICATION. 

2. PRESS GASKET INTO OIL PAN 
ASSEMBLY GROOVE. GASKET 
SHOULD BE RETAINED IN OIL PAN 
ASSEMBLY. BY PRESS FIT ONLY. 


SENSOR ASSEMBLY 
TIGHTEN TO 
27.0-41.0 N m 
(20-30 FT-LB) 


A8785-1A 







03-Q1B-19 


2.3L Engine—Ranger 


03-01B-19 
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2. Position oil pan assembly on the crossmember. 

3. Install oil pump drive and pickup tube assembly. 

4. Put sealer in (6) places on the block as 
indicated. 

5. Fasten the oil pan assembly to the cylinder 
block and transmission using the procedure 
outlined. 

6. Replace oil filter. 

7. Position jack under the engine, raise engine and 
remove the wood blocks. Shift engine/ 
transmission backward to original position. 

8. Install insulator/bracket assembly to the 
crossmember. 

9. Lower engine on insulators. 

10. Install front crossmember (4x2 only). 

11. Raise transmission with transmission jack and 
install insulator. 

12. Install stabilizer bar brackets to frame and 
tighten bolts to specifications (4x4 only). 

13. Connect the automatic transmission oil cooler 
line retainer clip to the engine, if so equipped. 

14. Install the automatic transmission bellcrank 
brackets to the frame and transmission, if so 
equipped. 

15. Install the transmission mount retaining nuts at 
the crossmember. 


16. Connect the rear exhaust pipe just behind the 
catalytic converter. 

NOTE: Install a new non-asbestos gasket between 

the converter pipe and muffler. 

17. Connect the low oil level sensor wire on the LH 
side of the oil pan. 

18. Install starter and starter cable. 

19. Lower vehicle. 

20. Connect vacuum tube to clip at front of 
automatic transmission, if so equipped. 

21. Locate the radiator to the supports and install 
the two retaining bolts. 

22. Install fan shroud on the radiator. 

23. Connect oil cooler lines to the radiator 
(automatic only). 

24. Connect EGR valve and EGR tube. 

25. Install engine mount retaining nuts. 

26. Install oil dipstick. 

27. Fill crankcase with oil. 

28. Connect negative ground cable from battery. 

29. Start engine and check for leaks. 

30. Remove protective covers. 


OIL PAN 



ASSEMBLY PROCEDURE 

1. APPLY SILICONE GASKET AND 
SEALANT E3AZ-19562-A, SIX PLACES 
AS SHOWN. 

2. INSTALL OIL PAN GASKET IN THE OIL 
PAN. 

3. INSTALL OIL PAN ASSEMBLY. 

4. INSTALL OIL PAN FLANGE BOLTS 
TIGHT ENOUGH TO COMPRESS THE 
CORK/RUBBER OIL PAN GASKET TO 
THE POINT THAT THE TWO 
TRANSMISSION HOLES ARE ALIGNED 
WITH THE TWO TAPPED HOLES IN 
THE OIL PAN, BUT LOOSE ENOUGH 
TO ALLOW MOVEMENT OF THE PAN, 
RELATIVE TO THE BLOCK. 

5. INSTALL THE TWO OIL PAN/ 
TRANSMISSION BOLTS AND 
TIGHTEN TO 40-50 N-m (30-39 FT-LB) 
TO ALIGN THE OIL PAN WITH THE 
TRANSMISSION. THEN LOOSEN 
BOLTS 1/2 TURN. 

6. TIGHTEN ALL OIL PAN FLANGE 
BOLTS TO 10-13.5 N-m (90-120 IN-LB). 

7. TIGHTEN THE TWO OIL PAN/ 
TRANSMISSION BOLTS TO 40-54 N-m 
(30-39 FT-LB). 
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Flywheel 

For information on installation of both automatic 
and manual transmission flywheels, refer to the 
following illustration. 
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REMOVAL AND INSTALLATION (Continued) 


Clutch Pilot Bearing 

This engine is equipped with a sealed roller 
bearing clutch pilot. 

Inspection procedures are outlined under 
Flywheel Cleaning and Inspection, Section 03.00, 
Engine General Service. 

Removal 

1. Remove the transmission, clutch pressure 
plate, and disc following the procedures in 
Section 08-01, Clutch. 

2. Using the Impact Slide Hammer T59L-100-B 
and Puller Attachment T58L-101-B or 
equivalents, remove the pilot bearing. 



Installation 

1. Using Pilot Bearing Replacer T71 P-7137-C and 
Clutch Aligner T71P-7137-H or equivalents, 
install the pilot service bearing. 

2. Install the clutch pressure plate, disc, and the 
transmission following the procedure in Section 
08-01, Clutch. 



Oil Pump 

Refer to the following illustration for oil pump 
installation. Prime the oil pump with engine oil when 
making final installation. 


FRONT OF ENGINE 


NUT 

40-55 Nm 
(30-41 FT-LB) 


NOTE: OIL PUMP MUST BE 
FREE TO ROTATE AFTER 
INSTALLATION 


SCREW AND WASHER 
TIGHTEN TO 
19-29 N m 
(14-21 FT-LB) 

(2 PLACES) 



SHAFT ASSEMBLY 
OIL PUMP 
INTERMEDIATE 
6A618 

A8718-1C 
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REMOVAL AND INSTALLATION (Continued) 



Main Bearings 

Selective fit main bearings are used in this engine. 
Number three journal is the thrust bearing. 

For main bearing installation, refer to the following 
illustration. 

Check crankshaft end play according to the 
procedure in Section 03-00, Engine General 
Service. 

Fit replacement main bearings according to the 
procedure in Section 03-00, Engine General 
Service. 
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OIL PRIOR TO ASSEMBLY - 


. REAR CAP-6325 


% 


ARROWS TO FRONT 
' OF ENGINE AS SHOWN 


• BEARING-6333 


OIL-AFTER 
INSTALLATION 
IN BLOCK 


FRONT CAP 

/ INTERMEDIATE-6334 


OIL-CRANKSHAFT JOURNALS 
ANO THRUST FACES-AFTER 
INSTALLATION TO BLOCK 


FRONT CAP-6329 






CAP REAR 

INTERMEDIATE-6327 


CENTER CAP-6330 


0 

Gy— -.of 


o £ 


CRANKSHAFT-6303 




OTE. 

CAPS MUST BE SEATEO PRIOR TO BOLT RUNDOWN 

DO NOT ALLOW CRANKSHAFT TO ROTATE BEARINGS MAIN VIEW 

TIGHTEN ALL MAIN CAP BEARING BOLTS TO SPECIFICATION 




FRONT OF ENGINE 


PRESS PINS TO BOTTOM-3 PLACES. 
PRIOR TO CRANKSHAFT INSTALLATION 
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2.3L 


REMOVAL AND INSTALLATION (Continued) 


Connecting Rod Bearings 

The connecting rod bearings are selective fit. 
Refer to procedures in Section 03-00, Engine 
General Service. 


Pistons and Connecting Rods 

Removal 

1. Remove the cylinder head as outlined. 

2. Raise vehicle on hoist. 

3. Remove the engine oil pan as described in this 
Section. 

4. Clean the oil pan and inspect for damage. 

5. Clean the oil pan gasket surface at the cylinder 
block. 

6. Clean oil pan and inspect for damage. 

7. Clean the oil pan gasket surface at the cylinder 
block. 

8. Remove and clean pickup tube and screen 
assembly. 

9. Position the oil pump pickup tube assembly to 
the oil pump. Install two retaining bolts with 
gasket. 

10. Remove connecting rod cap and bearing. 

11. Push pistons up into the cylinder bores. 

12. Lower vehicle. 

13. Remove the pistons from the cylinder bore. 

14. Select the proper bore gauge and micrometer. 
Measure the cylinder bore for out of round and 
taper. Deglaze cylinder bore. 


15. Remove rings and clean ring grooves. Clean 
carbon from pistons. 

NOTE: Never install compression rings on pistons 

by hand. Always use a ring expander tool. 

16. Check ring gaps using the procedure given in 
Section 03-00, Engine General Service. 

17. Install rings using a ring expander tool. Then, 
check ring side clearance. 

18. Clean crankshaft journals. 

19. Clean rod caps and nuts. 

20. Clean cylinder head gasket surface at block. 

21. Clean intake manifold gasket surface at intake 
manifold. 

22. Clean the exhaust manifold gasket surface at 
the exhaust manifold, and at the cylinder head. 

23. Clean the intake manifold gasket surface at the 
cylinder head. 

24. Clean the cylinder head block bolt holes. 

25. Clean the camshaft cover gasket surface on 
the head. 

26. Clean rocker arm cover. 
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2.3L Engine—Banger 
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REMOVAL AND INSTALLATION (Continued) 


Installation 



PISTON AND ROD-6100 



INSTALL PISTON INTO BLOCK 
WITH RING GAPS AS FOLLOWS 
EXPANDER-TO FRONT OF PISTON 
SEGMENT-TO REAR OF PISTON 

A7096-2B 
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2.3L Engine—Ranger 


03-01 B-26 
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2.3L Engine-Ranger 


03-01 B-27 


REMOVAL AND INSTALLATION (Continued) 


Camshaft 

Removal 

1. Drain cooling system. 

2. Remove air cleaner assembly. 

3. Disconnect plug wires at plugs. Disconnect at 
rocker cover and position aside. 

4. Disconnect vacuum hoses as required. 

5. Remove rocker cover as outlined. 

6. Loosen alternator retaining bolts and remove 
belt from pulley. 

7. Remove the alternator mounting bracket to had 
retaining bolts and position aside. 

8. Disconnect the upper radiator hose at both 
ends and remove from vehicle. 

9. Remove four shroud retaining nuts and remove 
shroud. 

10. Remove cam belt cover bolt. Remove cover. If 
vehicle is equipped with power steering, 
remove the power steering pump bracket. 

11. Loosen idler retaining bolts, position idler in the 
unloaded position and tighten retaining bolts. 

12. Remove the cam belt from the cam pulley and 
auxiliary pulley. 

13. Lower vehicle. Using Valve Spring Compressor 
Lever T74P-6565-A or equivalent, depress 
valve springs and remove camshaft followers. 

14. Remove gear using Cam and Auxiliary Shaft 
Sprocket Tool T74P-6256-B or equivalent. 

15. Remove seal using Front Cover Seal Remover 
T74P-6700-B or equivalent. 

16. Remove camshaft rear retainer (two screws). 

17. Raise vehicle on hoist. 

18. Remove RH and LH engine support bolts and 
nuts. 

19. Position a transmission jack under the engine. 
Position a block of wood on the transmission 
jack. Raise the engine as high as it will go. Place 
blocks of wood between engine mounts and 
chassis brackets and remove jack. 

20. Remove camshaft. Use caution to avoid 
damaging journals and lobes. 


Installation 



1. Make sure the threaded plug is in the rear of the 
camshaft. If not, remove threaded plug from old 
camshaft and install. Coat the camshaft lobes 
with Ford Multi-Purpose Grease DOAZ-19584- 
AA or equivalent and lubricate the journals with 
heavy oil SF before installation. Carefully slide 
the camshaft through the bearings. 

2. Install two camshaft rear retainer screws. 

3. Install seal using Cam and Auxiliary Shaft Seal 
Replacer T74P-6150-A or equivalent. 
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2.3L Engine—Ranger 


03-01B-28 


REMOVAL AND INSTALLATION (Continued) 


4. Install belt deflector and gear to camshaft. 

5. Install retaining bolt using Cam and Auxiliary 
Shaft Sprocket Tool T74P-6256-B or equivalent 
to hold gear. 

6. Remove one spark plug from each cylinder. 

7. Set camshaft timing as outlined in this Section 
under Adjustments. 

8. Install spark plugs. 

9. Install cam belt cover and retaining bolt. 

10. Position alternator drive belt to respective 
pulleys. Adjust belt tension and tighten retaining 
bolts. 

11. Raise vehicle on hoist. 

12. Position a transmission jack to engine, raise 
engine, remove blocks of wood, lower engine 
and remove jack. 

13. Install engine support bolts and nuts. 

14. Lower vehicle. 


15. Clean rocker arm cover (cam cover). 

16. Install rocker cover gasket to the rocker cover 
(use contact cement). 

17. Using Valve Spring Compressor Lever T74P- 
6565-A or equivalent, depress valve spring and 
install camshaft followers. 

18. Install rocker arm cover as outlined. 

19. Connect appropriate vacuum hoses. 

20. Connect plug wires to plugs and rocker cover 
clips. 

21. Connect upper radiator hose to engine and 
radiator and tighten retaining clamps. 

22. Position shroud and install four retaining bolts. 

23. Fill cooling system. Refer to Section 03-03, 
Engine Cooling. 

24. Start engine and check for leaks. 

25. Install air cleaner. 
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DISASSEMBLY AND ASSEMBLY 


Cylinder Head 

For disassembly and assembly of the cylinder 
head refer to the following illustration. 

When disassembling, mark the cam followers, 
lash adjusters, and valves so that they can be 
installed in the original positions. 

If the cylinder head is being repaired, remove the 
deposits from the combustion chambers with a 
scraper and wire brush before removing the valves. 


SEAL EXHAUST 
6A517 
(4) PLACES 


VALVE LASH 
ADJUSTER 
ASSEMBLY 
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(8) PLACES 
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ASSEMBLY 

6A511 gfL KEY 

(8) PLACES \z3/ 6518 

PLACES 

I(RETAINER 
’ 6514 

CY*\ L (8) PLACES 


FRONT 
OF ENGINE 


& ”1 


SEAL INSTALLED 
VIEW A 


SEAL-INTAKE 
6A517 
(4) PLACES 


CYLINDER 

HEAD 

ASSEMBLY 

6049 


VALVE-INTAKE 

VALVE-EXHAUST (4) PLACES 
6505 

(4) PLACES 

NOTE: SPRING AND DAMPER ASSEMBLY 

MUST NOT BE COMPRESSED BEYOND 
A HEIGHT OF 27.5mm (1.08 INCH) 
DURING ASSEMBLY. 

SPRING 

■N _— ASSEMBLY 

JL --- 6A511 


SPRING 

SEAT 


SEE ( 
SPECIFICATIONS' 


MAINTAIN SPECIFIED VALVE 
SPRING DAMPER ASSEMBLY 
INSTALLED HEIGHT BY 
VARYING THIS DIMENSION 
PER AFFECTED CYLINDER 
HEAD DETAIL 


GAUGE LINE 
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DISASSEMBLY AND ASSEMBLY (Continued) 























DISASSEMBLY AND ASSEMBLY (Continued) 
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SPECIFICATIONS 


| GENERAL SPECIFICATIONS 

DISPLACEMENT. 

.2.3L 

NUMBER OF CYLINDERS. 

. 4 

BORE AND STROKE . 

. 3.780 x 3.126 

FIRING ORDER . 

. 1-3-4-2 

OIL PRESSURE (HOT @ 2000 RPM). 

. 40-60 

DRIVE BELT TENSION — Refer to Section 03-05, Accessory Drive 

CYLINDER HEAD AND VALVE TRAIN 


COMBUSTION CHAMBER VOLUME (cc). 

. 59.8-62.8 

VALVE GUIDE BORE DIAMETER . 

. 0.3433-0.3443 

VALVE SEATS 


Width — Intake. 

.060-.080 

Width — Exhaust . 

.070-.090 

Angle . 

. 45° 

RUNOUT LIMIT (T.I.R. Max.) . 

.0.0016 

VALVE ARRANGEMENT (Front of Rear). 

. E-l-E-l-E-l-E-l 

VALVE LASH ADJUSTER BORE DIAMETER. 

. 0.8430-0.9449 

VALVE STEM TO GUIDE CLEARANCE 


Intake. 

. 0.0010-0.0027 

Exhaust. 

. 0.0015-0.0032 

Service Clearance Limit. 

. 0.0055 Max. 

VALVE HEAD DIAMETER 


Intake. 

. 1.723-1.747 

Exhaust. 

. 1.49-1.51 

VALVE BICE RUNOUT LIMIT . 

. 0.002 Max. 

VALVE FACE ANGLE LIMIT . 

. 44° 

VALVE STEM DIAMETER (STANDARD) 


Intake. 

.3416-.3423 

Exhaust. 

.3411-.3418 

(0.015 Oversize) 


Intake. 

.3566-3573 


.3561-.3568 

(0.030 Oversize) 


Intake. 

.3718.3723 

Exhaust . 

. .3711-.3718 

VALVE SPRINGS (With Damper Removed) 


Compression Pressure (Lb. @ Spec. Length) 


intake and Exhaust 


(Installed). 

. 71-79 @1.52 

Intake and Exhaust 


(Valve Open). 

. 128142 @1.12 

(Valve Closed) . 

. 67-74 @ 1.52 

Free Length (Approximate) . 

. 1.877 

Assembled Height . 

. 1.481.55 

Service Limit .5% Pressure Loss @ Specified Length 

Out of Square Service Limit . 

. 5/64 (0.078) 

ROCKER ARM (Cam Follower) 


Ratio. 

. 1.64:1 

VALVE TAPPET, LIFTER OR ADJUSTER 


Diameter (Standard) . 

. 0.8422-0.8427 

Clearance-to-Bore . 

. 0.0007-0.0027 

Service Limit. 

. 0.005 Max. 

Hydraulic Leakdown Rate ®. 


Collapsed Tappet Gap 


Allowable . 

. 0.0380.055 @ Cam 

Desired. 

. 0.040-0.050 @ Cam 

CAMSHAFT , 

LOBE LIFT 


Intake. 

. 0.2381 

Eidtaust. 

. 0.2381 

THEORETICAL VALVE LIFT @ ZERO LASH 


Intake. 

. 0.390 

Exhaust . 

. 0.390 

ENDPLAY . 

. 0.001-0.007 

Service Limit. 

. 0.003 

JOURNAL-TO-BEARING CLEARANCE . 

. 0.001-0.003 

Service Limit. 

. 0.006 


CAMSHAFT (Continued) | 

JOURNAL DIAMETER 


#1. 

. 1.77181.7720 

#2. 

. 1.77181.7720 

#3. 

. 1.77181.7720 

#4. 

. 1.77181.7720 

Runout Limit. 

. 0.005 Max. T.i.R. 

Out-of-Round Limit.. 

. 0.005 T.I.R. Max. 

Front Bearing Location . 

.(D 0.0080.010 

CYLINDER BLOCK j 

HEAD GASKET SURFACE FLATNESS . 

0.003 in any 6*-0.006 overall 

HEAD GASKET SURFACE FINISH (RMS) . 

.68150 

CYLINDER BORE 


Diameter . 

. 3.77983.7825 

Surface Finish (CLA) . 

.824 

Out-of-Round Limit .. 

.0.0016 

Out-of-Round Service Limit. 

.0.005 

Taper Service Limit. 

.0.010 

MAIN BEARING BORE DIAMETER . 

. 2.5902-2.5910 

DISTRIBUTOR SHAFT BEARING BORE DIAMETER . 

.5158.5170 

[ CRANKSHAFT, FLYWHEEL AND CONNECTING ROD 

MAIN BEARING JOURNAL DIAMETER. 

. 2.3982.3982 

Out-of-Round Limit . 

. 0.0006 Max. 

Taper Limit . 

. 0.0006 Per Inch 

Journal Runout Limit. 

. 0.002 Max. 

Surface Finish (RMS). 

. 12 Max. 

Runout Service Limit . 

.0.005 

THRUST BEARING JOURNAL 


Length . 

. 1.201-1.199 

CONNECTING ROD JOURNAL 


Diameter . 

. 2.0462-2.0472 

Out-of-Round Limit . 

. 0.0006 Max. 

Taper Limit . 

. 0.0006 Per Inch Max. 

Surface Finish (RMS). 

. 12 Max. 

MAIN BEARING THRUST FACE 


Surface Finish (RMS) . 

... 35 Front/25 Rear (Max.) 

Runout Limit. 

.0.001 Max. 

FLYWHEEL CLUTCH FACE 


Runout Limit. 

. 0.005 

FLYWHEEL RING GEAR LATERAL RUNOUT (T.I.R.) 


Standard Transmission. 

.0.025 

Automatic Transmission . 

.0.060 

CRANKSHAFT FREE END PLAY LIMIT. 

. 0004-0.008 

Service Limit. 

. 0.012 

AUXILIARY SHAFT END PLAY. 

. 0.001-0.007 

CONNECTING ROD BEARINGS 


Clearance Crankshatt — Desired. 

. 0.0008-0.0015 

— Allowable. 

. 0.0008-0.0026 

Bearing Wall Thickness (Standard) @. 

. 0.06180.0624 

MAIN BEARINGS 


Clearance to Crankshaft — Desired . 

. 0.0008-0.0015 

— Allowable. 

. 0.0008-0.0026 

Bearing Wall Thickness (Standard) ®. 

. 0.0956-0.0951 

AUXILIARY SHAFT BEARINGS 


Clearance to Shaft . 

. 0.00080.0026 

CONNECTING ROD 


Piston Pin Bore Diameter. 23.104-23.145mm (.9096-.9112 in.) 

Crankshaft Bearing Bore Diameter 55.170-55.190mm (2.1720-2.1728 in.) 

Out-of-Round Limit.. 

. 0.0004 

Taper Limit . 

. 0.0004 

Length (Center-to-Center) . 

. 5.2031-5.2063 

Alignment (Bore-to-Bore Max. Difference) ® 


Twist. 

. 0.024 

Bend . 

.0.012 

Side Clearance (Assembled to Crank) 


Standard . 

. 0.0035-0.0105 

Service Limit . 

.0014 


CA7105-2G 
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2.3L Engine—Ranger 


03-01B-33 


SPECIFICATIONS (Continued) 


PISTONS AND RINGS 


PISTON 

Diameter® 

Coded Red. 95.961-95.9776 mm (3.7780-3.7786 IN) 

Piston-to-Bore-Clearance 

(Select Fit) . 0.036-0.056 mm (0.0014-0.0022 IN) 

SERVICE PISTON SELECTION 

Piston Bore Diameter Service Piston Required 

89.009-89.035 mm (3.5043-3.5053 in.) . Red 

89.035-89.060 mm (3.5053-3.5063 in.). Blue 

89.060-89.086 mm (3.5063-3.5073 in.) . Yellow 

Pin Bore Diameter . 23.1725-23.1800 mm 

(0.9123-0.9126 IN) 

Ring Groove Width 

Compression (Top). 2.032-2.057 mm (0.080-0.081 IN) 

Compression (Bottom) . 2.032-2.057 mm (0.080-0.081 IN) 

Oil. 4.801-4.826 mm (0.189-0.190 IN) 

PISTON PIN 

Length. 76.5-77.2 mm (3.01-3.04 IN) 

Didmctcf 

Standard . 23.162-23.175 mm (.9119-.9124 IN) 

0.001 Oversize. 23.190-23.198 mm (.9130-.9133 IN) 

0.002 Oversize . 23.216-23.223 mm (.9140-.9143 IN) 

Piston-to-Pin Clearance. 0.005-0.010 mm 

(0.0002-0.0004 IN) 

Pin-to-Rod Clearance . Interference Fit 

PISTON RINGS 

Ring Width 

Compression (Top). 1.475-1.490 mm (0.058-0.059 IN) 

Compression (Bottom). 1.475-1.490 mm (0.058-0.059 IN) 

Side Clearance 

Compression (Top) . 0.051-0.101 mm (0.00200.0040 IN) 

Compression (Bottom).0.0510.101 mm (0.00200.0040 IN) 

Oil Ring .Snug Fit 

Service Limit . 0.15 mm (0.006 IN) Max. 

Ring Gap 

Compression (lop). 0.250.50 mm (0.0100.020 IN) 

Compression (Bottom). 0.250.50 mm 

(0.0100.020 IN) 

Oil (Steel Rail). 0.25-1.25 mm ^0.0100.049 IN) 


LUBRICATION SYSTEM 


OIL PUMP 

Relief Valve Spring Tension 

(Lbs. Spec. Length). 12.6-14.5 @ 1.20" 

Drive Shaft-to-Housing Bearing Clearance. 0.00150.0030 

Relief Valve-to-Bore Clearance . 0.00150.0030 

Rotor Assembly End Clearance (Assembled) . 0.004 Max. 

Outer Race-to-Housing Clearance. 0.0010.013 

Oil Capacity (Quarts U.S.) .4® 


TORQUE SPECIFICATIONS - SPECIAL APPLICATIONS 



AUXILIARY SHAFT GEAR BOLT 
AUXILIARY SHAFT THRUST PLATE BOLT 
BELT TENSIONER (TIMING PIVOT BOLT) 
BELT TENSIONER (TIMING) 

ADJUSTING BOLT 
CAMSHAFT GEAR BOLT 
CAMSHAFT THRUST PLATE BOLT 
CONNECTING ROD NUT® 
CRANKSHAFT PULLEY BOLT 
CYLINDER HEAD BOLT® 

DISTRIBUTOR CLAMP BOLT 
DISTRIBUTOR VACUUM TUBE TO 
MANIFOLD ADAPTER 
EXHAUST MANIFOLD TO CYLINDER 
HEAT BOLT, STUD OR NUT® 
FLYWHEEL TO CRANKSHAFT BOLT 


M-10 38-54 28-40 

M-6 812 89 

M-10 3854 28-40 

M-8 1829 14-21 

6896 5871 

812 89 

41-49 3836 

48180 108133 
08122 8890 
1828 14-21 

7-11 5-8 

27-41 2830 

7887 5864 


SPECIFICATIONS - SPECIAL APPLICATIONS - (Cont’d) 


TORQUE 


INTAKE MANIFOLD TO CYLINDER 
HEAD BOLT/NUT® 

MAIN BEARING CAP BOLT® 

OIL PRESSURE SENDING WIRE TO 
BLOCK 

OIL PUMP PICKUP TUBE TO PUMP 
OIL PUMP TO BLOCK 
OIL PAN DRAIN PLUG TO PAN 
OIL RAN TO BLOCK 

OIL FILTER INSERT TO CYLINDER BLOCK 
OIL FILTER TO ENGINE 


ROCKER ARM COVER TO CYLINDER 
HEAD 

SRARK PLUG TO CYLINDER HEAD 
TEMPERATURE SENDING UNIT TO 
BLOCK 

WATER JACKET DRAIN PLUG TO BLOCK 
WATER PUMP TO BLOCK BOLT 
EGR VALVE TO SPACER BOLT 
EGR TUBE TO EXHAUST MANIFOLD 
CONN. 

EGR TUBE NUT 

AUXILIARY SHAFT COVER BOLT 
WATER OUTLET CONNECTION BOLT 
CYLINDER FRONT COVER BOLT 
INNER TIMING BELT COVER STUD 
OUTER TIMING BELT COVER BOLT 
THERMACTOR CHECK VALVE TO 
MANIFOLD 


Time required for plunger to leak down 3.18 mm (1/8") of travel with 
22.68 kg (50 lb.) load ieakdown fluid in lash adjuster. 

Distance in inches that front bearing is installed below front face of 
bearing tower. 

0.002 undersize = Add 0.001 to Standard Thickness 
Pin bore and crank bearing bore must be parallel and in the same 
verical plane, within the specified total difference when measured 
at the ends of an 8" bar — 4" on each side of rod centerline. 
Measured at die piston pin bore, centerline — 90° to the pin. 

Add one quart with filter change. 

On engine, temperature normal, curb idle, in neutral, brakes set. 
Pump to tank return tine pinched off, new fuel fitter in line. 

Smallest Orifice = No less than 0.220” I.D. 

Torque in sequence in two steps: 

Step 1 — 34.41 N-m (2630 ft-lbs). 

• Step 2 — 41-39 N-m (3836 ft-fbs). 

Torque cylinder head bolts in sequence in two steps: 

• Step 1 — 6881 N-m (5860 ft-fbs). 

• Step 2 — 108/122 N-m (8890 ft-lbs). 

Torque in sequence in two steps: 

• Step 1 — 2823 N-m (178204 in-lb). 

• Step 2 — 27-41 N-m (2830 ft-lbs). 

Torque in sequence in two steps: 

• Step 1 — 7.9 N-m (67 ft-lbs). 

• Step 2 — 1828 N-m (14-21 ft-lbs). 

Torque in sequence in two steps: 

• Step 1 — 68-81 N-m (5860 ft-lbs). 

• Step 2 — 102-115 N-m (75-85 ft-tos). 

1/2 turn after gasket contacts surface — oil gasket. 

Then rotate to position. 

When replacing pistons, measure the cylinder bore as described in 
the General Engine Section 03.00 and install the specified service 
piston as matched to the piston bore diameter above. 


N-m 

FT-LBS 

1829 

1622 

102-115 

7685 

11-24 

818 

1829 

1622 

1829 

1622 

21-33 

1625 

11-13.5 

7.610 

2635 

2825 

10.7- 

96125 

14.1 

in-lb 


62-97 

7-11 

in lb 

7-14 

610 

11-24 

818 

32-37 

2828 

1829 

1622 

19-29 

1622 

2635 

1828 

2635 

1828 

812 

89 

1829 

1622 

812 

69 

1829 

1622 

812 

69 

24-27 

17-20 
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SPECIFICATIONS (Continued) 


Tool Number 

Description 

T59L-100-B 

Impact Sfide Hammer 

T58L-101-B 

Puter Attachment 

T74P-6000-LA 

2.3L Engine Service Tool Kit 

T74P-6015-A 

Engine Plug Replacer 

T74P-6019-B 

Front Cover Alignment Tool 

T68P-6135-A 

Piston Pin Remover/Replacer 

T71P-6135-P 

Piston Pin Remover/Replacer 

T74P-61S0-A 

Cam and Auxiliary Shaft Seal Replacer 

T71P-6250-A 

Cam Bearing Replacer 

T74P-6254-A 

Camshaft Belt Tension Adjusting Tool 

T74P-6256-B 

Cam and Auxiliary Shaft Sprocket Tool 

T74P-6306-A 

Crank Timing Gear Tool 

T74P-6312-A 

Crankshaft Damper Remover 

T74P-6375-A 

Flywheel Holding Tool 

D81L-6600-A 

Blind Hole Puller 5/8 Inch 

T74P-6565-A 

Valve Spring Compressor Lever 

T73P-6571-A 

Valve Seal Installer 

T74P-6700-B 

Front Cover Seal Remover 

T82L-6701-A 

2.0U2.3L Crankshaft Seal Installer 

D79L-6731-6 

Oil Filter Wrench 

T71P-7137-C 

Pilot Bearing Replacer 

T71P-7137-H 

Clutch Aligner 


CA7336-1D 
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SECTION 03-01C 2.9L V-6 Engine—Ranger/Bronco II 
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SPECIFICATIONS . 03-01C-26 

VEHICLE APPLICATION.03-01C-1 


VEHICLE APPLICATION 

All Ranger Vehicles. 


DESCRIPTION 


Engine 

The compact Ford 60-degree 2.9L V-6 engine is 
of modern lightweight cast-iron construction. It has 
precision-molded cast-iron crankshaft, supported 
on four replaceable aluminum/tin alloy bearings. 
Camshaft and connecting rod bearings are copper 
alloy. Camshaft and connecting rod bearings are 
also replaceable. The connecting rods are made of 
forged steel. The lubrication system is shown in the 
following illustration. 

Except for the 60-degree block inclination, it is 
similar to a V-8 in construction and service 
accessibility. 


Emission Calibration Label 

The emission calibration number label is located 
on the LH side door or LH door post pillar. It 
identifies the engine calibration number, the engine 
code number and revision level. 

These numbers are used to determine if parts are 
unique to specific engines. 


NOTE: It is imperative that the engine codes and the 
calibration number be used when ordering parts or 
making inquiries about the engine. 


Exhaust Emission Control System 

Operation and required maintenance of the 
exhaust emission control devices used on this 
engine are covered in the Engine/Emission 
Diagnosis* manual. 


'Can be purchased as a separate item. 
























































Hydraulic Tappets 

1. On cylinder to be adjusted, position cams so 
that the tappets are in the base circle area. 
Then, loosen adjusting screws until a distinct 
lash between the rocker arm pad and the valve- 
tip end can be noticed. 

NOTE: Plunger of hydraulic tappet should now be 
fully extended under load of internal spring. 


2. Carefully screw in the adjustment screws, until 
the rocker arms slightly touch the valves. 

3. To achieve the nominal working position of the 
plunger, screw in the adjusting screw 1.5 turns, 
equivalent to 2mm (0.07 inches). 


REMOVAL AND INSTALLATION 

I 


CAUTION: Do not operate engine with hood 
open until fan has been first checked for 
possible cracks and separation. 
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REMOVAL AND INSTALLATION (Continued) 


Engine Assembly 

Removal 

1. Disconnect the battery ground cable and drain 
the cooling system. 

2. Remove the hood. 

3. Remove the air cleaner intake hose. 

4. Disconnect the radiator upper and lower hoses 
at the radiator. 

5. Remove the fan shroud attaching bolts and 
position the shroud over the fan. Remove the 
radiator and shroud. Refer to Section 03-03, 
Engine Cooling. 

6. Remove the alternator and bracket. Position 
the alternator out of the way. Disconnect the 
alternator ground wire from the cylinder block. 

7. Remove A/C compressor and power steering 
and position out of way, if so equipped. 

8. Disconnect the heater hoses at the intake 
manifold and water pump. 

9. Remove the ground wires from the cylinder 
block. 

10. Disconnect the fuel tank-to-fuel rail fuel lines at 
the fuel rail (A/C-type disconnect). 

11. Disconnect the throttle cable shield and linkage 
at the throttle body and intake manifold. 

12. Disconnect all vacuum connections from rear 
vacuum fitting in upper intake manifold. 

13. Disconnect the primary wires from the ignition 
coil. Disconnect the brake booster vacuum 
hose. Disconnect the wiring from the oil 
pressure and engine coolant temperature 
senders. Also disconnect injector harness, air 
charge temperature sensor and throttle 
position sensor. 

14. Raise the vehicle and secure with safety 
stands. 

15. Disconnect the muffler inlet pipes at the 
exhaust manifolds. 

16. Disconnect the starter cable and remove the 
starter. 

17. With manual transmission, remove clutch 
housing attaching bolts. Remove the hydraulic 
clutch hose as outlined in Section 08-02, Clutch 
Controls. 

18. Remove the engine front support-to- 
crossmember attaching nuts or through bolts. 

19. If equipped with automatic transmission, 
remove the converter inspection cover and 
disconnect the flywheel from the converter. 

20. Remove the cable. 

21. Remove the converter housing-to-cylinder 
block bolts and the adapter plate-to-converter 
housing bolt. 


22. Lower the vehicle. 

23. Attach Rotunda Engine Lifting Sling 014-00036 
or equivalent and hoist to lifting brackets at 
exhaust manifolds. 

24. Position a jack under the transmission. 

25. Raise the engine slightly and carefully pull it 
from the transmission. Carefully lift the engine 
out of the engine compartment so that the rear 
cover plate is not bent or components 
damaged. Install the engine on a work stand. 

Installation 

If clutch pressure plate and disc have been 

removed, install by following procedures in Section 

08-01, Clutch. 

1. Attach Rotunda Engine Lifting Sling 014-00036 
or equivalent and hoist to lifting brackets at 
exhaust manifolds. Remove engine from work 
stand. 

2. Lower the engine carefully into the engine 
compartment. Ensure exhaust manifolds are 
properly aligned with the muffler inlet pipes. 

On a vehicle with a manual transmission, start 
the transmission main shaft into the clutch disc. 
It may be necessary to adjust the position of the 
transmission in relation to the engine if the input 
shaft will not enter the clutch disc. If the engine 
hangs up after the shaft enters, turn the 
crankshaft slowly (transmission in gear) 
until the shaft splines mesh with the clutch 
disc splines. On a vehicle with an automatic 
transmission, start the converter pilot into the 
crankshaft. 

3. Install the clutch housing or converter housing 
upper bolts, making sure that the dowels in the 
cylinder block engage the flywheel housing. 
Tighten bolts to 45-61 N-m (33-45 ft-lb). Install 
clutch hose. Remove the jack from under the 
transmission. 

4. Remove the lifting sling. 

5. On a vehicle with an automatic transmission, 
position the kickdown rod on the transmission 
and engine. 

6. Raise the vehicle and secure yvith safety 
stands. 

7. On a vehicle with an automatic transmission, 
position the transmission linkage bracket and 
install the remaining converter housing bolts. 
Install the adapter plate-to-converter housing 
bolt. Install the converter-to-flywheel nuts and 
install the inspection cover. Connect the 
kickdown rod on the transmission. 

8. On vehicles with a manual transmission, install 
clutch housing attaching bolts and tighten to 
specifications. 

9. Install the starter and connect the cable. 

10. Connect the muffler inlet pipes at the exhaust 
manifolds. 

11. Install the engine front support nuts and washer 
attaching it to the crossmember or through 
bolts. 
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REMOVAL AND INSTALLATION (Continued) 


12. Lower the vehicle. 

13. Install ground wires to cylinder block. 

14. Connect the ignition coil primary wires, then 
connect the coolant temperature sending unit 
and oil pressure sending unit. Connect brake 
booster vacuum hose. 

15. Install the throttle linkage. 

16. Connect the fuel tank lines at the fuel rail. 

17. Connect the ground cable at the cylinder block. 

18. Connect the heater hoses to the water pump 
and cylinder block. 

19. Install the alternator and bracket. Connect the 
alternator ground wire to the cylinder block. 
Install the drive belt and adjust the belt tension 
to specifications using Belt Tension Gauge 
T63L-8620-A or equivalent. Refer to Section 
03-05, Accessory Drive. 

20. Install A/C compressor and power steering 
pump, if so equipped. 

21. Position the fan shroud over the fan. Install the 
radiator and connect the radiator upper and 
lower hoses. Install the fan shroud attaching 
bolts. 

22. Fill and bleed the cooling system. Refer to 
Section 03-03, Engine Cooling. Fill the 
crankcase with the proper grade and quantity of 
oil. 

23. Connect battery ground cable. 

24. Charge A/C system, if so equipped. 

25. Operate the engine at fast idle until it reaches 
normal operating temperature and check all 
gaskets and hose connections for leaks. Adjust 
ignition timing and idle speed. 

26. Install the intake hose. Install and adjust the 
hood. 


Engine Front Supports 

Removal and Installation 

For removal and installation of engine front 
supports, refer to Section 02-03, Engine/ 
Transmission Mounting. 


Engine Rear Support 

Removal and Installation 

For removal and installation of engine rear 
support, refer to Section 02-03, Engine/ 
Transmission Mounting. 


Crankcase Ventilation (PCV) Valve 
Removal 

1. Remove the inlet hose from the throttle body. 

2. Remove the crankcase vent hose and PCV 
valve from the rocker cover. 

3. Disconnect the vent hose from the remaining 
port of the PCV valve. 

Installation 

1. Install the PCV valve in the valve cover. 

2. Connect the vent hose. 

3. Connect the inlet hose to the throttle body. 

4. Operate the engine and check for leaks. 


Valve Rocker Arm Cover and Rocker Arm 

Removal 

1. Remove spark plug wires using Spark Plug Wire 
Remover T74P-6666-A or equivalent. 

2. Disconnect fuel supply and return lines using 
Spring Lock Coupling Disconnect Tool D87L- 
9280-B or equivalent and position out of way. 
Install white "Tell-Tale" rings in male 
connector to ensure positive indication of 
proper mating when re-assembling. 

NOTE: Air conditioned vehicles only: Remove 

dipstick tube and bracket to access LH lifting eye. 

Remove LH lifting eye. 

3. Remove PCV valve hose and breather. 

4. Remove rocker arm cover attaching screws 
and load distribution washers (patch pieces). 
Ensure the washers are installed in their original 
position. 

5. With a light plastic hammer, tap rocker arm 
covers to break seal. 

6. Remove rocker covers. 

7. Remove rocker arm shaft stand attaching bolts 
by loosening the bolts two turns at a time, in 
sequence. Lift off rocker arm and shaft 
assembly and oil baffle. 


DOWNWARD 
BANKS 
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03-01C-5 


2.9L V-6 Engine—Ranger/Bronco II 


03-01C-5 


REMOVAL AND INSTALLATION (Continued) 


Removing or Installing Rocker Arm Assembly 

Installation 

1. Loosen the valve lash adjusting screws a few 
turns. 

2. Apply SF-type engine oil to the assembly to 
provide initial lubrication. 

3. Install oil baffle and rocker arm shaft assembly 
to the cylinder head. Guide adjusting screws 
onto push rods. 

4. Install and tighten rocker arm stand attaching 
bolts to specifications, two turns at a time, in 
sequence. 

5. Adjust valve lash. Refer to Valve Clearance. 

6. Clean all gasket material from cylinder heads 
and rocker arm cover gasket surfaces. 

7. Install rocker arm cover using new gaskets. 
Install attaching screw and rocker cover 
reinforcement pieces. 

CAUTION: Failure to install a new rocker cover 

gasket and rocker cover reinforcement pieces 

will result in oil leaks. 


REAR FACE LOCATIONS OF ROCKER COVER 



VIEW A 

CAUTION: 

IF ROCKER COVER IS TIGHTENEO WITHOUT REINFORCEMENT PIECE, 
DEFORMATION OF THE ROCKER COVER WILL OCCUR. INSTALLING 
REINFORCEMENT PIECE AFTERWARD WILL NO LONGER PREVENT LEAKS. 



8. Connect kickdown linkage (automatic 
transmission only). 

9. After ensuring all rocker arm cover load 
distribution washers (patch pieces) are installed 
in their original position, tighten rocker arm 
cover screws to specification. 

10. Install spark plug wires. 

11. Install PCV valve hose and breather. 

12. Position Thermactor air hose and wiring 
harness in their original places. 

13. Connect fuel supply and return lines to fuel rail, 
ensuring connectors are properly mated by 
observing white "Tell-Tale" rings displayed 
when connected. 

14. Start engine and check for oil and fuel leaks. 


Valve Spring, Retainer and Stem Seal 

Broken valve springs or leaking valve stem seals 
and retainer may be replaced without removing the 
cylinder head provided damage to the valve or valve 
seat has not occurred. 

Removal 

1. Remove the valve rocker arm cover and valve 
rocker arm shaft as described under Valve 
Rocker Arm Cover and Rocker Arm. Remove 
the applicable spark plug wire and spark plug. 

2. Remove both valve push rods of the cylinder to 
be serviced. 

3. Install an air line with an adapter in the spark 
plug hole. 

4. Turn on the air supply. Air pressure may turn 
the crankshaft until the piston reaches the 
bottom of the stroke. 

CAUTION: Engine may turn over when air 
pressure is applied. Remove all objects from fan 
area (lights, extension cords, etc.). 

Using the Valve Spring Compressor Lever 
T86P-6565-A and Valve Spring Compressor 
Bar T74P-6565-B or equivalents, compress the 
valve spring and remove the valve spring 
retainer locks, spring retainer and the valve 
spring. If air pressure fails to hold the valve 
in the closed position during this operation, 
it can be presumed that the valve is not 
seating or is damaged. If this condition 
occurs, remove the cylinder head for 
further inspection. 
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REMOVAL AND INSTALLATION (Continued) 



Remove the valve stem seal. If air pressure has 
forced the piston to the bottom of the cylinder, 
any removal of air pressure will allow the 
valve(S) to fall into the cylinder. A rubber band, 
tape or string wrapped around the end of the 
valve stem will prevent this condition and will 
still allow enough travel to check the valve for 
binds. 


Lubricate a new valve stem seal with engine oil 
and install on valve stem. Position the spring 
over the valve. Install the spring retainer. 
Compress the valve spring and install the valve 
spring retainer locks. 

Apply heavy SF oil to both ends of the push rod, 
the valve tips and both ends of the rocker arms. 
Install the push rod(s), making sure the lower 
end of the rod is positioned in the tappet push 
rod cup. 

Turn off the air and remove the air line and 
adapter. Install the spark plug and the spark 
plug wire. 

Clean the valve cover and cylinder head gasket 
surfaces. Coat one side of a new gasket with an 
oil-resistant sealer and lay the cemented side of 
the gasket on the cover. Install the cover 
making sure the gasket seats evenly around the 
head. 

Run the engine at fast idle and check for oil 
leaks and fuel leaks. 
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REMOVAL AND INSTALLATION (Continued) 


Intake Manifold 

Removal 

1. Disconnect battery ground cable. 

2. Remove air cleaner air intake duct from throttle 
body. 

3. Disconnect throttle cable and bracket 
assembly. 

4. Disconnect all vacuum hoses from fittings on 
upper intake manifold. 

5. Disconnect electrical connections at throttle 
body, intake manifold upper and lower and 
distributor. Also disconnect fuel injector 
subharness from main EEC harness. 

6. Remove upper intake manifold (plenum) 
assembly. 

7. Drain coolant. Disconnect and remove hose 
from water outlet to radiator and heater supply. 
Refer to Section 03-03, Engine Cooling. 

8. Remove distributor cap and spark plug wires as 
an assembly. 

9. Observe and mark the location of the distributor 
rotor and housing so ignition timing can be 
maintained at reassembly. Remove distributor 
hold-down screw and clamp and lift out 
distributor. 

10. Remove rocker arm covers as outlined under 
Rocker Arm Cover and Rocker Arm. 

11. Remove intake manifold attaching bolts and 
nuts. Note length of manifold attaching bolts 
during removal so that they may be installed in 
their original positions. Tap manifold lightly with 
a plastic mallet to break gasket seal. Lift off 
manifold. 

12. Remove all old gasket material and sealing 
compound. 

Installation 

1. Apply sealing compound to the joining surfaces. 
Place the intake manifold gasket in position. 
Ensure the tab on the RH bank cylinder head 
gasket fits into the cutout of the manifold 
gasket. 

2. Apply sealing compound to the attaching bolt 
bosses on the intake manifold and position the 
intake manifold. Follow the tightening 
sequence and tighten the bolts. Refer to 
Specifications. 

3. Install distributor so that rotor and housing are 
in the same position marked during removal. 

4. Install distributor clamp and attaching bolt. 


5. Replace rocker arm cover gaskets, and install 
rocker arm valve cover using the procedure 
under Rocker Arm Cover and Rocker Arm. 

6. Install distributor cap. Coat the inside of each 
spark plug wire connector with silicone grease 
with a small screwdriver, and install the wires. 
Connect distributor wiring harness. 

7. Apply sealing compound, joining surfaces of 
upper and lower intake manifolds. Install upper 
intake manifold gaskets. 

8. Install upper intake manifold (plenum) 
assembly. 


FRONT Of 
ENGINE 



eei 

DESCRIPTION 

Nil) 

Ib-ft 


Tighten manifold retaining bolts and 
nuts in sequence to 

4-8 

3-6 


Tighten manifold retaining bolts and 
nuts in sequence to 

8-15 

6-11 


Tighten manifold retaining bolts and 
nuts in sequence to 

15-21 

11-15 

H 

Tighten manifold retaining bolts and 
nuts in sequence to 

21-25 

15-18 


A12953-1A 


9. Connect all vacuum hoses to fittings on upper 
intake manifold. 

10. Connect electrical connections at throttle body, 
intake manifolds sub harness to EEC main 
harness. 

11. Install and adjust throttle linkage bracket 
assembly and cover. 

12. Connect hoses from water outlet to radiator, 
and bypass hose from thermostat housing rear 
cover to intake manifold. 

13. Connect battery ground cable. 

14. Refill and bleed the cooling system. Refer to 
Section 03-03, Engine Cooling. 

15. Check ignition timing and re-set engine idle 
speed to specification. 

16. Run engine at fast idle and check for coolant 
and oil leaks. 


Exhaust Manifold 

Removal 

1. Disconnect the attaching nuts from the muffler 
inlet pipe. 

2. Remove the manifold attaching bolts. 

3. Lift the manifold from the cylinder head. 

Installation 

1. Position the manifold on the studs. Install and 
tighten the attaching bolts in sequence to 
specification. 

2. Install and tighten the inlet pipe attaching nuts 
to specification. 
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REMOVAL AND INSTALLATION (Continued) 


Cylinder Head 
Removal 

1. Disconnect battery ground cable. 

2. Drain coolant and remove upper radiator hose 
and intake manifold. Refer to Section 03-03, 
Engine Cooling. 

3. Remove intake tube from throttle body and 
disconnect throttle linkage and cover. 

4. Remove distributor cap and wires as an 
assembly. Disconnect distributor wiring 
harness. 

5. Observe and mark the location of the distributor 
rotor and housing so ignition timing can be 
maintained at reassembly. Remove distributor 
hold-down screw and clamp and lift out 
distributor. 

6. Remove rocker arm covers and rocker arm 
shafts as outlined. 

7. Remove fuel line from fuel rail. 

8. Remove intake manifold as outlined. 

9. Remove push rods and keep in sequence for 
proper assembly. 

10. Remove exhaust manifolds as outlined. 

11. Remove cylinder head attaching bolts. Remove 
cylinder heads and discard head gaskets and 
cylinder head bolts. 

Installation 

1. Clean cylinder heads, intake manifold, valve 
rocker arm cover and cylinder block gasket 
surfaces. 

2. Place cylinder head gaskets in position on 
cylinder block. 

NOTE: Gaskets are marked with the words "front" 
and "top" for correct positioning. LH and RH 
cylinder head gaskets are not interchangeable. 

3. Install fabricated alignment dowels in cylinder 
block. Install cylinder head assemblies on 
cylinder block, one at a time. 

NOTE: Use new cylinder head attaching bolts and 
torque to specification. 

4. Install intake manifold as outlined. 

5. Install exhaust manifolds as outlined. 


6. Apply heavy SF engine oil to both ends of the 
push rods and install push rods. 

7. Install oil baffles and rocker arms as outlined. 






<D 



- ® 


STEP 1: TIGHTEN IN SEQUENCE TO 30 N-m (22 FT-LB) 

STEP 2: TIGHTEN IN SEQUENCE TO 70-75 N m <61-55 FT-LB) 
STEP 3. WAIT 5 MINUTES 

STEP 4: IN SEQUENCE. TURN ALL BOLTS 90 DEGREES. 


A8797-1A 


8. Install distributor so that rotor and housing are 
in the same position marked during removal. 

9. Install distributor harness and vacuum hose. 
Install distributor hold-down clamp and bolt. 
Tighten to specification. 

10. Adjust valves as outlined. 

11. Install rocker arm covers as outlined. 

12. Connect fuel line to fuel rail. 

13. Install distributor cap with spark plug wires 
attached. Coat the inside of each spark plug 
boot with silicone lubricant and install them on 
the spark plugs. 

14. Install throttle linkage and air cleaner intake 
tube. 

15. Fill the cooling system according to instructions 
on the underhood decal and bleed the cooling 
system. Refer to Section 03.03, Engine 
Cooling. 

16. Connect battery ground cable. 

17. Operate engine at fast idle and check for oil, 
fuel and coolant leaks. 

18. Check and adjust ignition timing and idle speed, 
if necessary. 


Tappets 

Removal 

1. Remove the cylinder head and related parts 
following the procedures described under 
Cylinder Head. 

2. Remove the hydraulic tappets with a magnet. 
Place them in a rack in sequence. If the tappets 
are stuck in bores, use plier-type tool to remove 
them. Rotate tappets back and forth to loosen 
them from gum or varnish deposits. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Clean the tappets (use standard hydraulic 
disassembly/assembly and cleaning 
procedures), tappets and bores are to be 
lubricated with heavy oil SF before installation. 
Install the tappets in their original bores with a 
magnet. Check any new tappet for proper fit in 
bore to which it is to be installed. 

2. Install the cylinder head and related parts 
following the procedures described under 
Cylinder Head. 


Water Pump 
Removal 

1. Drain the coolant. Detach the radiator lower 
hose and the heater return hose from the 
coolant pump. Refer to Section 03-03, Engine 
Cooling. 

Remove fan and clutch assembly using Fan 
Clutch Pulley Holder T83T-6312-A and Fan 
Clutch Nut Wrench T83T-6312-B or 
equivalents. 

CAUTION: LH thread: Remove by turning nut 
clockwise. 



A12954-1A 
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REMOVAL AND INSTALLATION (Continued) 


Cylinder Front Cover 

Removal 

1. Remove oil pan as described under Oil Pan. 

2. Drain the coolant. Remove the radiator. 

3. Remove A/C compressor and power steering 
bracket, if so equipped. 

4. Remove alternator and drive belt(s). 

5. Remove fan. 

6. Remove water pump and heater and radiator 
hoses. 

7. Remove the drive pulley from the crankshaft. 

8. Remove front cover retaining bolts. If 
necessary. Tap cover lightly with a plastic 
hammer to brake gasket seal. Remove front 
cover. 

Installation 

1. Clean the front cover mating surfaces of gasket 
material. Apply sealing compound to the gasket 
surfaces on the cylinder block and back side of 
the front cover plate. Install guide sleeves. 

2. Apply sealing compound to front cover gasket 
surface. Place gasket in position on front cover. 

3. Place front cover on engine and start all 
retaining screws two or three turns. 

4. Tighten front cover attaching screws to 
specifications. 

5. Install belt drive pulley. Tighten attaching bolt to 
specification. 

6. Install oil pan as described under Oil Pan. 

7. Install water pump, heater hose, A/C 
compressor, alternator, and drive belt(s). Adjust 
drive belt tension to specifications. Refer to 
Section 03-05, Accessory Drive. 

8. Fill and bleed the cooling system. Refer to 
Section 03-03, Engine Cooling. 

9. Operate the engine at fast idle speed and check 
for coolant and oil leaks. 


Front Oil Seal 

In-Chassis 

Removal 

t. Drain the coolant. Refer to Section 03-03, 
Engine Cooling. Remove the radiator, 
crankshaft pulley and water pump drive belt. It 
is not necessary to remove the front cover for 
this operation. 

2. Remove the front cover oil seal with Seal 
Remover TOOL-1175-AC or equivalent and 
Impact Slide Hammer T59L-100-B or 
equivalent. 



Installation 

1. Coat the new front cover oil seal with heavy SF 
engine oil. Slide Front Seal Installer, and new oil 
seal onto the crankshaft. Drive the oil seal in 
until Front Cover Seal Remove T74P-6700-A or 
equivalent abuts against the front cover. 

2. Replace crankshaft pulleys and bolt. Tighten 
bolt to specifications, then install radiator and 
drive belts. Adjust belt tension to specification 
using Belt Tension Gauge T63L-8620-A or 
equivalent. Refer to Section 03-05, Accessory 
Drive. 

3. Fill and bleed and the cooling system. Refer to 
Section 03-03, Engine Cooling. 

4. Operate the engine at fast idle speed and check 
for coolant and oil leaks. 

Installing Front Oil Seal—In-Chassis 
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Front Cover Removed 

Removal 

1. Support the front cover to prevent damage 
while driving out seal. 

2. Drive out seal from front cover with Front Cover 
Aligner T74P-6019-A or equivalent. 

Installation 

1. Support front cover to prevent damage while 
installing seal. 

2. Coat the new front cover oil seal with heavy SF 
engine oil. Install the new seal in the front cover 
as shown. 

Removing and Installing Front Oil Seal—Front 

Cover Removed 



Camshaft 

Removal 

1. Disconnect battery ground cable from battery. 

2. Drain crankcase. 

3. Drain Cooling System. Refer to Section 03-03, 
Engine Cooling. 

4. Remove radiator, fan and spacer, drive belt and 
pulley. 

5. Remove spark plug wires from spark plugs 
using Spark Plug Wire Remover T74P-6666-A 
or equivalent. 

6. Remove distributor cap with spark plug wires as 
an assembly. 

7. Disconnect distributor wiring harness and 
remove distributor. 

8. Remove alternator. 

9. Remove fuel lines. 

10. Remove intake manifold as outlined. 


11. Remove rocker arm covers and rocker arm and 
shaft assemblies as outlined. Lift out push rods 
and place in a marked rack so they can be 
installed in the same location. 

12. Remove tappets as outlined. 

13. Remove oil pan as outlined. 

14. Remove crankshaft damper as outlined. 

15. Remove engine front cover and water pump as 
an assembly. 

16. Remove camshaft sprocket attaching bolts and 
washer, and slide off camshaft. 

17. Remove camshaft thrust plate. 

18. Carefully remove camshaft from block, avoiding 
any damage to camshaft bearings. 

Installation 

1. Oil the camshaft journals and cam lobes with 
heavy SF engine oil (50W). Install the spacer 
ring with the chamfered side toward the 
camshaft. Insert camshaft key. 

2. Install the camshaft in the block, being careful 
to avoid damaging bearing surfaces. 

3. Install thrust plate so that it covers the main oil 
gallery. Tighten attaching screws to 
specifications. 

Camshaft Thrust Plate 


TOP OF ENGINE 



4. Turn camshaft and crankshaft as necessary to 
align timing marks. Install camshaft gear. Install 
attaching bolt and washer and tighten to 
specifications. 
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Timing Marks 



5. Check the camshaft for the specified end play. 
Refer to Section 03-00, Engine General 
Service. The spacer ring and thrust plate are 
available in two thicknesses to permit adjusting 
the end play. 

6. Install engine front cover and water pump as an 
assembly. 

7. Install crankshaft pulley and secure with 
washer and attaching bolt. Tighten bolt to 
specifications. 

8. Install oil pan, as outlined. 

9. Position the tappets in their original locations, 
as outlined. Apply heavy SF engine oil (50W) to 
both ends of the push rods. Install valve push 
rods in same location as removed. 

10. Install intake manifold, as outlined. 

11. Install oil baffles and rocker arm and shaft 
assemblies. Tighten rocker arm stand bolts to 
specifications. Adjust valves to specified cold 
setting. Install valve rocker arm covers. 

12. Install water pump pulley, fan spacer, fan, and 
drive belt. Adjust belt tension to specifications. 
Refer to Section 03-05, Accessory Drive. 

13. Install fuel lines. 

14. Install alternator. 

15. Install distributor, distributor wiring harness and 
distributor cap and plug wires. Connect plug 
wires to spark plugs. 


NOTE: Before installing plug wires, coat inside of 

each boot with silicone lubricant using a small 

screwdriver. 

16. Install the radiator. 

17. Fill the cooling system tp the proper level with 
the specified coolant and bleed cooling system. 
Refer to Section 03-03, Engine Cooling. 

18. Fill crankcase with specified quantity and 
quality of oil. 

19. Connect the battery ground cable to the 
battery. 

20. Run the engine and check and adjust engine 
timing and idle speed. 

21. Run the engine at fast idle speed and check for 
coolant, fuel, vacuum and oil leaks. 


Timing Sprockets and Chain 

Removal 

1. Drain the cooling system and crankcase. 
Remove oil pan and radiator. 

2. Remove the cylinder front cover and water 
pump, drive belt, and camshaft sprocket. 

3. Use Clutch Aligner T71P-7137-H or equivalent 
to remove the crankshaft sprocket. 

Installation 

1. Align the keyway in the sprocket with the key. 
Then, slide the gear onto the shaft, making sure 
that it seats tight against the spacer. 

2. Install cab retaining bolt and washer. Tighten to 
specification. 

3. Check the camshaft end play. Refer to Section 
03-00, Engine General Service. If not within 
specifications, replace the thrust plate. 

4. Align the keyway in the crankshaft with key in 
the crankshaft, and align the timing marks. 
Install the gear using the tool shown. 

5. Install the cylinder front cover as outlined. 
Install the oil pan and radiator. 

6. Fill and bleed the cooling system and 
crankcase. Refer to Section 03-03, Engine 
Cooling. 

7. Start the engine and adjust the ignition timing. 

8. Operate the engine at fast idle and check all 
hose connections and gaskets for leaks. 
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REMOVAL AND INSTALLATION (Continued) 



Oil Pan 

Removal 

1. Raise hood and cover fenders. 

2. Disconnect battery ground cable. 

3. Remove air intake tube. 

4. Remove fan shroud and position over fan. 

5. Remove distributor cap. Position forward of 
dash panel. 

6. Remove distributor and cover bore opening. 

7. Remove nuts attaching engine front insulators 
to crossmember. 

8. Raise vehicle on hoist. 

9. Drain engine crankcase. 

10. Remove transmission fluid filler tube and plug 
pan hole (automatic transmission only). 

11. Remove engine oil filter element. 

12. Disconnect muffler inlet pipe(s), except on 4x2 
Ranger vehicles. 

13. Disconnect oil cooler bracket, if so equipped, 
and lower. 

14. Remove starter motor. 

15. Position transmission oil cooler lines, if so 
equipped, out of the way. 

16. Disconnect front stabilizer bar, if so equipped, 
and position forward. 


17. Position jack under engine and raise engine to 
install wooden blocks between front insulator 
mounts and No. 2 crossmember. 

18. Lower engine onto blocks and remove jack. 

19. Remove oil pan attaching bolts. 

20. Lower oil pan assembly. 

21. Remove oil pump, oil pan/crankcase baffle and 
pickup tube assembly (attached to bearing 
cap). Lower into oil pan, except on 4x2 Ranger 
vehicles. 

22. Remove oil pan assembly. 




Oil Pan 

Installation 

1. Clean gasket surfaces on engine and oil pan. 

2. Apply sealer to the timing chain cover T-joint 
and a small amount to the groove in the rear 
main bearing (to improve seating of the oil pan 
gasket). 

3. Carefully fit the gasket over the six studs on the 
cylinder block, insert ends into grooves and 
align gasket. 

4. With oil pump, oil pan baffle, and pickup tube 
assembly positioned in oil pan, install oil pump 
and then install oil pan. Ensure gasket forms an 
airtight seal. Tighten pan bolts to sequence 
shown below. 
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REMOVAL AND INSTALLATION (Continued) 


5. Position jack under engine and raise engine to 
remove wooden blocks. 

6. Lower engine and remove jack. 

7. Install starter motor. 

8. Connect muffler inlet pipe(s) if removed during 
oil pan removal. 

9. Connect front stabilizer bar, if so equipped. 
Tighten attaching bolts to specification. 

10. Position transmission oil cooler liens. 

11. Connect cooler bracket, if so equipped. 

12. Install new engine oil filter element. 

13. Unplug transmission oil pan and install oil filler 
tube (automatic transmission only). 

14. Lower vehicle. 

15. Install nuts attaching engine front insulators to 
crossmember. Tighten to specification. 

16. Install distributor assembly and cap. 

17. Position fan shroud in place. Install and tighten 
attaching screws to specification. 

18. Fill engine crankcase with specified amount of 
oil and transmission with specified amount of 
fluid. 

19. Connect battery ground cable. 

20. Start engine, allow to run until normal operating 
temperature and check for oil or fluid leaks. 

21. Verify ignition timing is set to specification. 

22. Turn engine off. 

23. Install air intake tube. 

24. Remove fender covers and close hood. 


FRONT OF ENGINE 



FIT THE OIL PAN BOLTS AND TIGHTEN IN TWO STEPS TO A 
FINAL TORQUE OF 5-8 N m (4-5.9 FT-LB) 

STEP 1: START WITH BOLT A FOLLOW 
DIRECTION OF ARROWS 
STEP 2: START WITH BOLT B FOLLOW 
DIRECTION OF ARROWS 

A10719-1A 


Oil Pump 

NOTE: The oil pump is only serviced as an 
assembly. Refer to Section 03-00, Engine General 
Service, for disassembly and cleaning instructions. 

Removal 

1. Remove oil pan as outlined under Oil Pan, 
Removal. 

2. Remove oil pump attaching bolts. Lift off oil 
pump and withdraw oil pump drive shaft. 


Installation 

1. Prime the oil pump by filling either the inlet or 
outlet port with engine oil. Rotate the pump 
shaft to distribute the oil within the pump body. 

2. Insert oil pump drive shaft into block with the 
pointed end facing inward. The pointed end is 
closest to the pressed-on flange. Place oil 
pump in position with new gasket and install 
attaching screws. Tighten screws to 
specification. Clean and install the oil pump 
inlet tube and screen assembly with a new 
gasket. Tighten the bolts to specification. 

3. Install oil pan as outlined under Oil Pan, 
Installation. 

4. Operate the engine at fast idle speed and check 
for oil leaks. 


Clutch Pilot Bearing 

For clutch pilot bearing inspection, refer to 
Section 03-00, Engine General Service. 

NOTE: The clutch pilot bearing is part of the flywheel 
assembly. 


Camshaft Rear Bearing Core Plug 

Removal 

1. On a vehicle with a manual-shift transmission, 
slide the transmission to the rear and remove 
the clutch pressure plate and disc following the 
procedure in Section 08-01, Clutch. 

On a vehicle with automatic transmission, 
remove the transmission and converter housing 
following the procedure in Section 07-01 a, 
Automatic Transmission—A4LD. 

2. Remove the flywheel attaching bolts and 
remove the flywheel and engine rear cover 
plate. 

3. Remove the core plug. Refer to Section 03-00, 
Engine General Service. 

Installation 

1. Install a new plug with Cam Bearing Bore Plug 
Replacer T72C-6266 or equivalent. Refer to 
Section 03-00, Engine General Service. 

2. Install the engine rear cover plate, apply oil- 
resistant sealer to the flywheel bolts and install 
the flywheel. Tighten the attaching bolts to 
specifications. 

On a vehicle with a manual-shift transmission, 
install the clutch pressure plate, disc, and 
transmission following the procedure in Section 
08-01, Clutch. 

On a vehicle with automatic transmission, 
install the transmission and converter housing 
following the procedure in Section 07-01 a, 
Automatic Transmission—A4LD. 
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REMOVAL AND INSTALLATION (Continued) 


Installing Camshaft Rear Bearing Core Plug 



Crankshaft Rear Oil Seal 

Removal 

1. Remove the transmission. Remove clutch 
pressure plate and clutch disc, if so equipped. 
Follow the procedures given in Section 08-01, 
Clutch. 

2. Remove flywheel, flywheel housing and rear 
plate. 

3. Use an awl to punch two holes in the crankshaft 
rear oil seal. Punch the holes on opposite sides 
of the crankshaft and just above the bearing 
cap-to-cylinder block split line. Install a sheet 
metal screw in each hole. Use two large 
screwdrivers or small pry bars and pry against 
both screws at the same time to remove the 
crankshaft rear oil seal. It may be necessary to 
place small blocks of wood against the cylinder 
block to provide a fulcrum point for the pry bars. 
Use caution throughout this procedure to 
avoid scratching or otherwise damaging the 
crankshaft oil seal surface. 

4. Clean the oil seal recess in the cylinder block 
and main bearing cap. Inspect and clean the 
oil seal contact surface on the crankshaft. 
Refer to Section 03-00, Engine General 
Service. 


Removing Crankshaft Rear Oil Seal 



Installation 

1. Coat the oil seal-to-cylinder block surface of the 
oil seal with oil. Coat the seal contact surface of 
the oil seal and crankshaft with heavy SF 
engine oil. Start the seal in the recess and 
install it with Crankshaft Rear Oil Seal Replacer 
T72C-6165-R or equivalent. Drive the seal into 
position until it is firmly seated. 

Installing Crankshaft Rear Oil Seal 



2. Install rear plate and flywheel. Tighten flywheel 
bolts to specifications. 

3. Install clutch disc and clutch pressure plate, if 
so equipped. Align clutch disc before tightening 
pressure plate attaching screws. 

4. Install transmission. 
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REMOVAL AND INSTALLATION (Continued) 


Main Bearings 

The main and connecting rod bearing inserts are 
selective fit. Do not file or lap bearing caps or use 
shims to obtain the proper bearing clearance. 
Selective fit main bearings are available for 
service in standard and undersizes. Refer to the 
parts catalog for the available sizes. Undersize 
bearings which are not selective fit are available 
for use on journals that have been refinished. 
Refer to Specifications. 

If the rear main bearing is to replaced, remove the 
engine and place it in a work stand. 

Removal 

1. Drain the crankcase. Remove the oil pan and oil 
pump. 

2. Replace one bearing at a time, leaving the 
other bearings securely fastened. Remove 
the main bearing cap to which new bearings are 
to be installed. 

3. Insert Main Bearing Insert TOOL-6331-E or 
equivalent in the journal oil hole. 

4. Rotate the crankshaft slowly in the direction of 
engine rotation to force the bearing insert out of 
the block. 

Removing and Installing Upper Main Bearing 
Insert 



Installation 

1. Clean each crankshaft journal before installing 
the main bearing insert. Inspect the journals for 
nicks, burrs, or bearing pickup that would cause 
premature bearing wear. 

2. To install the upper main bearing, lubricate the 
bearing with heavy engine oil SF. Then, place 
the end of the bearing over the shaft on the 
locking tang side of the block and partially 
install the bearing so that Main Bearing Insert 
TOOL-6331-E or equivalent can be inserted in 
the journal oil hole. With Main Bearing Insert 
TOOL-6331 -E or equivalent installed, rotate the 
crankshaft slowly in the opposite direction of 
engine rotation until the bearing tang is seated. 
Remove the bearing tool. 


3. Select fit the bearing for proper clearance 
following procedures under Fitting Main and 
Connecting Rod Bearings in Section 03-00, 
Engine General Service. 

4. Coat the bearing insert and journal with heavy 
engine oil SF and install the bearing cap. 
Tighten the cap. Refer to Specifications. 

5. Install the remaining bearings in the same 
manner. If servicing the rear main bearing, 
apply sealer to the cap as shown. 

NOTE: If necessary use a one piece thrust bearing 

(upper only) for service. 

Sealer Application to Rear Main Bearing Cap 



APPLY SEALER TO 
THESE SURFACES 

A12956-1A 


6. Clean all oil pan gasket surfaces thoroughly. 
Straighten the oil pan flange if deformed due to 
over-tightening the bolts. 

7. Clean oil pump inlet tube screen. Prime pump 
by filing inlet opening with oil while rotating shaft 
until oil emerges from outlet opening. Install 
pump and screen and tighten attaching bolts to 
specifications. 

8. Coat the cylinder block oil pan surfaces and oil 
pan gasket surface with oil-resistant sealer. 

9. Position the gaskets on the block. For 
installation of the rear main bearing cap wedge 
seals. Install one end seal in the rear main 
bearing cap and the other in the cylinder block 
front cover. Ensure ends engage oil pan side 
gaskets properly. 

10. Position the oil pan and install the attaching 
bolts. Tighten the bolts to specification. 

11. Fill the crankcase to the correct level with the 
specified oil. Start the engine and check for 
leaks. 
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REMOVAL AND INSTALLATION (Continued) 


Connecting Rod Bearings 

The connecting rod bearings are selective fit. 
Refer to procedures under Fitting Main and 
Connecting Rod Bearings, Section 03-00, Engine 
General Service. 

Removal 

1. Drain the crankcase. Remove the oil pan and 
related parts. 

2. Remove the oil pump. 


3. Rotate the crankshaft until the connecting rod 
in which the bearings are to be fitted is at the 
bottom. 

4. Remove the bearing cap from the rod, then 
remove the bearing inserts. 

5. Cover connecting rod bolts with protective 
covers (old spark plug boots) to avoid damage 
to pin journals. 


Piston and Connecting Rod Bearings 



CONNECTING 

ROD 


PISTON 


A9764-ZA 


Installation 

1. Ensure bearing inserts and bearing bore in 
connecting rod and cap are clean. Foreign 
material under inserts or between rod and cap 
will distort the bearing and cause premature 
failure. 

2. Clean the crankshaft journal. 

3. Check connecting rod oil feed holes for 
restrictions in rod only. 

4. Install the bearing inserts in the connecting rod 
and cap with the tangs fitted in the slots 
provided. 

5. Pull the connecting rod assembly down firmly 
on the crankshaft journal. 

6. Select fit the bearing following procedures in 
Section 03-00, Engine General Service. 


7. After the bearing has been fitted, clean and 
apply a light coat of engine oil to the journal and 
bearings. Install the connecting rod cap. 
Tighten the nuts to specification. 

8. Clean the oil pump inlet tube screen. Prime the 
pump by filing the inlet opening with oil while 
rotating the shaft until oil emerges from the 
outlet opening. Install the pump with a new 
gasket and tighten the attaching bolts to 
specification. 

9. Install the oil pan. 

10. Fill the crankcase to the correct level with the 
specified oil. Start the engine and check for 
leaks. 
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REMOVAL AND INSTALLATION (Continued) 


Pistons and Connecting Rods 

Removal 

1. Drain the cooling system and the crankcase. 
Remove the intake manifold, cylinder heads, oil 
pan and oil pump as outlined. 

2. Remove any ridges and/or deposits from the 
upper end of the cylinder bores as follows: 

Rotate the crankshaft until the piston to be 
removed is at the bottom of its travel and place 
a cloth on the piston head to collect the 
cuttings. Remove any ridge and/or deposits 
from the upper end of the cylinder bores. 
Remove the cylinder ridge with a ridge cutter. 
Follow the instructions furnished by the tool 
manufacturer. Never cut into the ring travel 
area in excess of 0.79mm (1/32 inch) when 
removing ridges. 

3. Ensure all connecting rod caps are marked so 
that they can be installed in their original 
positions. 

4. Rotate the crankshaft until the connecting rod 
being removed is down. 

5. Remove the connecting rod nuts and cap. 

6. Install protective covers (old spark plug boots) 
over connecting rod bolts to avoid damage to 
pin journals. 

7. Push the connecting rod and piston assembly 
out the top of the cylinder with the handle end of 
a hammer. Avoid damage to the crankshaft 
journal or the cylinder wall when removing 
the piston and rod. 

8. Remove the bearing inserts from the 
connecting rod and cap. 

9. Install the cap on the connecting rod from 
which it was removed. 

Piston Connecting Rod 


PISTON 



Installation 

1. If new piston rings are to be installed, remove 
the cylinder wall glaze using a spring-type 
honing tool. Follow the instructions Of the tool 
manufacturer. 

2. Oil the piston rings, pistons and cylinder walls 
with heavy engine oil SF. Be sure to install the 
pistons in the same cylinders from which 
they were removed or to which they were 
fitted. The connecting rod and bearing caps 
are numbered from 1 to 3 in the RH bank and 
from 4 to 6 in the LH bank, beginning at the front 
of the engine. The numbers on the connecting 
rod and bearing cap must be on the same side 
when installed in the cylinder bore. If a 
connecting rod is ever transposed from one 
block or cylinder to another, new bearings 
should be fitted and the connecting rod should 
be numbered to correspond with the new 
cylinder number. 

Connecting Rod and Cap Numbering 



3. Ensure the ring gaps are properly spaced 
around the circumference of the piston. 


Piston Ring Gap Spacing 

OILRING SPACER 
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REMOVAL AND INSTALLATION (Continued) 


4. Install Piston Ring Compressor D81L-6002-C or 
equivalent, on the piston. Push the piston in 
with a hammer handle until it is slightly below 
the top of the cylinder. Be sure to guide the 
connecting rods to avoid damaging the 
crankshaft journals. Install protective covers 
(old spark plug boots) over connecting rod bolts 
to avoid damage to pin journals. Install the 
piston with the Indentation notch In the 
piston head toward the front of the engine. 


Installing Piston 



5. Check the clearance of each bearing following 
the procedure under Fitting Main and 
Connecting Rod Bearings in Section 03-00, 
Engine General Service. 

6. After the bearings have been fitted, apply a light 
coat of engine oil SF to the journals and 
bearings. 

7. Turn the crankshaft throw to the bottom of its 
stroke. Push the piston all the way down until 
the connecting rod bearing seats on the 
crankshaft journal. 

8. Install the connecting rod cap. Tighten the nuts 
to specifications. 

9. After the piston and connecting rod assemblies 
have been installed, check the side clearance 
between the connecting rods on each 
crankshaft journal. 


Checking Connecting Rod Side Clearance 



10. Disassemble, clean, and assemble the oil 
pump. Clean the oil pump inlet tube screen and 
the oil pan and block gasket surfaces. 

11. Prime the oil pump by filing either the inlet port 
or outlet port with engine oil and rotating the 
pump shaft to distribute the oil within the 
housing. Install the oil pump and the oil pan. 

12. Install the cylinder heads following procedures 
under Cylinder Head Installation. 

13. Install the intake manifold following procedures 
under Intake Manifold Installation. 

14. Fill and bleed the cooling system. Refer to 
Section 03-03, Engine Cooling. Fill the 
crankcase with the proper grade and quantity of 
engine oil. 

15. Start the engine. Check and adjust the ignition 
timing. 

16. Operate the engine at fast idle and check for oil 
and coolant leaks. When the engine 
temperature has stabilized, adjust the engine 
idle speed. 

17. Install the air intake tube. 
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REMOVAL AND INSTALLATION (Continued) 


Crankshaft 

Removal 

1. Remove engine from the vehicle and place on a 
work stand. 

2. Remove flywheel, flywheel housing and rear 
plate. 

3. Drain the crankcase and remove oil pan with 
engine in normal upright position. 

4. Remove components from front of engine and 
front cover. 

5. Invert engine and remove oil pump and inlet 
tube assembly. Leave oil pump drive shaft in 
position. 

6. Ensure all main and connecting rod bearing 
caps are marked so they can be installed in 
their original locations. 


7. If crankshaft is being replaced, remove gear. 

8. Remove connecting rod nuts and lift off rod cap 
with bearing insert. Carefully push piston and 
rod assemblies down in cylinders. Install 
protective covers (old spark plug boots) over 
connecting rod bolts to avoid damaging pin 
journals. 

9. Remove main bearing bolts and lift off main 
bearing caps with inserts. Discard rear oil seal. 

10. Carefully lift crankshaft out of cylinder block, 
being careful not to damage the thrust bearing 
surfaces. Remove bearing inserts from block 
and identify for position. 


Crankshaft and Related Parts 


CRANKSHAFT AND RELATED PARTS FLYWHEEL ASSEMBLY-6375 



'SERVICED IN 6010 BLOCK ASSEMBLY 


A7891-2E 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. If crankshaft gear was removed, install it as 
outlined under Timing Chain and Sprockets. 

2. Clean the bearing bores in the block and caps. 
Foreign material under the inserts or on the 
bearing surfaces may distort the insert and 
cause bearing failure. 

3. Assemble main bearing inserts in their correct 
location in bearing caps and cylinder block. 
Check alignment of oil holes in inserts with oil 
holes in block. Apply a liberal coating of SF-type 
engine oil to the bearing surfaces. Carefully 
lower crankshaft into position. Check gear 
timing marks for correct positioning. 

4. Apply a thin, even coating of sealing compound 
to the rear sealing surface of the rear main 
bearing cap as shown. Install main bearing 
caps in their correct location. The arrows on the 
front and center main bearing caps must point 
to the front of the engine. 

5. Install and tighten all main bearing bolts finger- 
tight. Then, tighten all bolts, except for center 
thrust bearing, in steps to specifications. 

6. Align the thrust bearing surfaces by forcing the 
crankshaft forward and the thrust bearing cap 
rearward. While holding in this position, tighten 
the cap bolts to specifications. 

7. Coat the sealing lip of a new crankshaft oil seal 
with SF-type engine oil. Slide seal over end of 
crankshaft and drive into position. Ensure the 
seal bottoms in groove. 

8. Install oil pan gasket. 

9. Pull connecting rods up one at a time and install 
rod caps. Be sure to apply a liberal coating of 
SF-type oil to the bearing surfaces. Tighten cap 
nuts to specifications. 

10. Install oil pump and pickup tube as an 
assembly. 

11. Install front cover. 

12. Install rear cover plate and flywheel. Tighten 
flywheel bolts to specifications. 

13. Install clutch disc and clutch pressure plate, if 
so equipped. 

14. Install oil pan as described under Oil Pan 
Installation. Ensure gaskets and seals are 
installed as directed. 

15. Install the front cover and previously removed 
components. 

16. Fill crankcase with specific quantity and quality 
of engine oil. 

17. Install the engine in the vehicle. 


Camshaft Bearing 

The camshaft bearings are available pre-finished 

to size and require no reaming for standard and 

undersize journal diameters. 

Removal 

1. Remove the engine from the vehicle and place 
in a work stand. Remove the flywheel and the 
camshaft. Remove the rear bearing bore plug 
as detailed under Core Plugs in Section 03-00, 
Engine General Service. 

2. Remove the camshaft bearings with the tools 
from Cam Bearing Replacer Kit T71P-6250-A or 
equivalent. 

3. Select the proper size expanding collet and 
backup nut and assemble on the expanding 
mandrel. With the expanding collet collapsed, 
install the collet assembly in the camshaft 
bearing. Tighten the backup nut on the 
expanding mandrel until the collet fits the 
camshaft bearing. 

4. Assemble the puller screw and extension, if 
necessary, as shown, and install on the 
expanding mandrel. Wrap a cloth around the 
threads of the puller screw to protect the front 
bearing or journal. Tighten the pulling nut 
against the thrust bearing and pulling plate to 
remove the camshaft bearing. Be sure to hold a 
wrench on the end of the puller screw to 
prevent it from turning. 

5. Repeat the procedure for each bearing. To 
remove the front and rear bearings, use the 
special adapter tube Cam Bearing Remover 
and Replacer Adapter Tube T72C-6250- or 
equivalent. 

Typical Camshaft Bearing Replacement 








Installation 


Installation 


1. Position the new bearings at the bearing bores, 
and press them in place with the tools from 
Cam Bearing Replacer Kit T71P-6250-A or 
equivalent, as shown. Be sure to center the 
pulling plate and puller screw to avoid damage 
to the bearing. Failure to use the correct 
expanding collet can cause severe bearing 
damage. 

NOTE: Align the oil holes in the bearings with the oil 
holes in the cylinder block when the bearings are 
installed. Check oil hole alignment of No. 2 and 3 
bearings with a welding rod of slightly smaller 
diameter than the oil holes. Insert the rod into the oil 
passage. The rod will pass into the camshaft bore 
when the holes are properly aligned. 

2. Install a new bearing bore plug. Refer to 
Section 03-00, Engine General Service. 

3. Install the camshaft, flywheel and related parts 
following the appropriate procedures. Do not 
check connecting rod and main bearing 
clearances as a part of camshaft bearing 
replacement. Install the engine in the vehicle. 


Checking Oil Hole Alignment—No. 2 and 3 
Camshaft Bearings 



Oil Filter 
Removal 

1. Place, a drip pan under the filter. Unscrew the ;? 
filter from the adapter fitting. Clean the filter 
adapter recess. 


1. Coat the gasket on the replacement filter with 
oil. Position the filter on the adapter fitting. 
Hand tighten the filter until the gasket contacts 
the adapter face, then advance it 1 12 turn. 

2. Operate the engine at fast idle, and check for oil 
leaks. If oil leaks are evident, perform the 
necessary repairs to correct the leakage. 
Check the oil level and fill the crankcase to the 
recommended level, if necessary. 



DISASSEMBLY AND ASSEMBLY 


When installing nuts or bolts, oil the threads with 
lightweight SE engine oil. Do not oil threads that 
require oil-resistant or water-resistant sealer. 
Refer to Section 03.00, Engine General Service, 
for cleaning and inspection procedures. 


Valve Rocker Arm Assembly 

Disassembly 

1. Remove the spring washer and pin from each 
end of the valve rocker arm shaft. 

2. Slide the rocker arms, springs and rocker arm 
shaft supports off the shaft. Be sure to mark the 
parts for assembly in the same locations. 

3. If it is necessary to remove the plugs from each 
end of the shaft, drill or pierce the plug on one 
end. Use a steel rod to knock out the plug on 
the opposite end. Working from the open end, 
knock out the remaining plug. 
















Cylinder Head 

Disassembly 

1. Remove deposits from the combustion 3. Remove the spring retainer, stem seal, and 

chambers and valve heads with a scraper and a valve. Discard the valve stem seals. Identify all 

wire brush bore removing the valves. Be valve parts for assembly. Remove the exhaust 

careful not to scratch the cylinder head manifold assembly and spark plugs, 

gasket surfaces. 

2. Compress the valve springs. Remove the valve 
retainer locks and release the springs. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Valve Assembly 

LOCKS 



EXHAUST 

VALVE 

6505 

A12961-1A 


Assembly 

1. Clean, inspect and repair all parts before 
assembly. 

2. Install the exhaust manifold assembly and 
spark plugs. Tighten the spark plugs and 
manifold attaching parts to specifications. 

3. Lubricate the valve guides and valve stems with 
engine oil. Apply heavy SF oil to the tips of the 
valve stems. 

4. Install each valve in the valve guide from which 
it was removed or to which it was fitted. Install a 
new oil-coated stem seal on the valve. Install 
seals to bottom of stem. 

5. Install the valve spring assembly over the valve, 
with close coils toward the cylinder head. Install 
the spring retainer. 

6. Compress the spring and install the retainer 
locks. 

7. Measure the assembled height of the valve 
spring from the surface of the cylinder head 
spring pad to the underside of the spring 
retainer with dividers. 

8. Check the dividers against a scale. If the 
assembled height is greater than specifications, 
install the necessary spacer(s) between the 
cylinder head spring pad and the valve spring to 
bring the assembled height to the 
recommended dimension. Do not install 
spacers unless necessary. Use of excess 
spacers will result in overstressing the 
valve springs and overloading the camshaft 
lobes, which would lead to spring breakage 
and worn camshaft lobes. 


Checking Valve Spring Assembled Height 



Piston and Connecting Rod 

Disassembly 

1. Remove the bearing inserts from the 
connecting rod and cap. 

2. Mark the pistons and pins to ensure assembly 
with the same rod and installation in the same 
cylinders from which they were removed. 

3. Using an arbor press and the Piston Pin Tool 
Set T68P-6135-A or equivalent, press the 
piston pin from the piston and connecting rod. 
Remove the piston rings. 

Removing or Installing Piston Pin 


INSERT THIS END FOR INSTALLATION 
REVERSIBLE LOCATOR / 

DETAIL A-5''*^^ 

cQZD 


DRIVER 
DETAIL A-7 


A7851-1A 


Assembly 

The piston, connecting rod and related parts are 
shown. Clean and inspect the piston and connecting 
rod following procedures in Section 03-00, Engine 
General Service. Check the fit of a new piston in the 
cylinder bore before assembling the piston and 
piston pin to the connecting rod. 

The piston pin bore of a connecting rod and the 
diameter of the piston pin must be within 
specifications. 

1. Apply a light coat of engine oil to all parts. 

Assemble the piston and the connecting rod 
as shown. 



CUP DETAIL A 1 


FOR PIN REMOVAL 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Piston, Connecting Rod and Related Parts 


6148 



UPPER 

COMPRESSION RING 
LOWER 

COMPRESSION 

RING 


OIL RING 
ASSEMBLY 



3. 


5. 


Start the piston pin in the piston and connecting 
rod (this may require a very light tap with a 
mallet). Using an arbor press, press tne piston 
pin through the piston and connecting rod until 
the pin is centered in the piston. 

Check the end gap and spacing of all piston 
rings following instructions in Section 03-00, 
Engine General Service. They must be within 
specifications. 

Follow the manufacturer's instructions 
(included with the piston ring package), and 
install the piston rings. 

Check the ring side clearance of the 
compression rings with a feeler gauge inserted 
between the ring and the lower land. Refer to 
Section 03-00, Engine General Service. The 
gauge should slide freely around the entire ring 
circumference without binding. Any wear that 
occurs will form a step at the inner portion of the 
lower land. If the lower lands have high 
steps, the piston should be replaced. 


6. Ensure the bearing inserts and the bearing bore 
in the connecting rod and cap are clean. 
Foreign material under the inserts will distort 
the bearing and cause a failure. Install the 
bearing inserts in the connecting rod and cap 
with the tangs fitting in the slots provided. 


Cylinder Assembly 

Disassembly 

1, Mount the oil engine in a work stand and 
remove all parts not furnished with the new 
cylinder assembly, following Removal and 
Installation procedures. 

2. Remove the old cylinder assembly from the 
work stand. 

Assembly 

1. Clean the gasket and seal surfaces of all 
serviceable parts and assemblies. 

2. Position the new cylinder assembly in a work 
stand and transfer all serviceable parts 
removed from the old cylinder assembly, 
following Removal and Installation procedures. 

3. Check all assembly clearances and correct as 
necessary. 


Cylinder Block 

Before replacing a cylinder block, determine if it is 

repairable. If so, make the necessary repairs 

following the procedures given in Section 03-00, 

Engine General Service. 

Disassembly 

1. Completely disassemble the old engine, 
following Removal and Installation procedures. 

2. Remember to ridge-ream the cylinder bores 
before removing piston assemblies. 

Assembly 

1. Clean the cylinder block following the 
instructions in Section 03-00, Engine General 
Service. Clean the gasket and seal surfaces of 
all serviceable parts and assemblies. 

2. Position the new cylinder block in a work stand 
and install all serviceable parts removed from 
the old cylinder block, following Removal and 
Installation procedures. 

3. Check all assembly clearances and correct as 
necessary. 
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SPECIFICATIONS 


SPECIAL SERVICE TOOLS 


Tool Numb* 

Description 

D81L-6002-C 

Piston Ring Compressor 

T59L-100-B 

Impact Stele Hamm* 

T58L-101-B 

Put* Attachment 

TOOL-1175-AC 

Seal Remover 

T74P-6000-V 

2.9L V-6 Engine Service Tool Kit 

T74P-6019-A 

Front Cov* Align* 

T68P-6135-A 

Piston Pin Tool Set 

T72C-6165-R 

Crankshaft Re* Oil Seal Repiac* 

T71P-6250-A 

Cam Bearing Repiac* 

T72C-6250 

Cam Bearing Remover and Repiac* Adapt* Tube 

T72C-6266 

Cam Bearing Bore Plug Repiac* 

T73P-6571-A 

Valve Seal Install* 

T83T-6312-A 

Fan Clutch Pulley Hold* 

T83T-6312-B 

Fan Clutch Nut Wrench 

TOOL-6331-E 

Main Bearing insert Tool 

T86P-6565-A 

Valve Spring Compressor Lev* 

T74P-6565-B 

Valve Spring Compressor Bar 

T74P-6666-A 

Spark Plug Wire Remov* 

T74P-6700-A 

Front Cov* Seal Remov* 

T71P-7137-H 

Clutch Align* 

T63L-8620-A 

Belt Tension Gauge 

T71P-19703-8 

Puley Remov* 

D87L-9280-B 

Fuel Line Disconnect Tool 


CA9628-1D 


ROTUNDA EOUPMENT 


Model 

Osetripflon 

014-00036 

Engine Lifting SKng 


CA7924-1A 
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SECTION 03-03 Engine Cooling 


t 

SUBJECT . •; PAGE 

\u* ■ ■: . , ' 

CLEANING AND INSPECTION 
CleaningC^Bng,j^»ienl|V : v.'-— ....... 03-03-10 

Cleaning the. Aluminum Core .............. 03-03-10 

Fan Assembly ___ ____ 03-03-11 

Neater Core Back-Flushing .... ......... 03-03-10 

Radiator Pressure Cap .... . ...... 03-03-11 

DESCRIPTION 

Coolant Recovery System ................. 03-03-1 

Radiator ........... . 03-03-2 

DIAGNOSIS AND TESTING 

Cooling System Preesure Test .............. 03-03-3 

DIAGNOSIS GUIDES ......... . . ............ 03-03-6 

General Test Procedures ... 03-03-3 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 


Coolant Recovery System 

NOTE: Walter C. Avrea, the owner of patents 
3,601,181 and RE27.965, has granted Ford Motor 
Company rights with respect to cooling systems 
covered by these patents. 

Correct coolant level is essential for maximum 
circulation and adequate cooling. In addition, for the 
cooling system to perform its function, it must 
receive proper care. This includes keeping die 
radiator fins clean and a periodic inspection of the 
cooling system for leakage. 

WARNING: NEVER REMOVE THE RADIATOR 
CAP UNDER ANY CONDITIONS WHILE THE 
ENGINE IS OPERATING. FAILURE TO FOLLOW 
THESE INSTRUCTIONS COULD RESULT IN 
DAMAGE TO THE COOLING SYSTEM OR 
ENGINE AND/OR PERSONAL INJURY. TO 
AVOID HAVING SCALDING HOT COOLANT OR 
STEAM BLOW OUT OF THE RADIATOR, USE 
EXTREME CARE ■ WHEN'REMOVING THE CAP 
FROM A HOT RADIATOR IF POSSIBLE, WAIT 
UNTIL THE ENGlNElAS COOLED, THEN WRAP 
A THICK CLOTH AROUND THE RADIATOR CAP 
j AND TURN IT SLOWLY TO THE FIRST STOP. 
STEP BACK WHILE THE PRESSURE IS 
RELEASED FROM THE COOLING SYSTEM. 
WHEN YOU ARE SURE ALL THE PRESSURE HAS 
BEEN RELEASED, PRESS DOWN ON THE CAP 
(STILL WITH A CLOTH), TURN AND REMOVE IT. 


_ . ' ■*.v 

In production, cooling systems are filled with a 
45-55 solution (50-50 for Canada, Seattle, Salt Lake 
City, Twin Cities and export sales districts) of Ford ! 
Premium Cooling System Fluid E2FZ-19549-AA Or J 
equivalent add water which prevents corrosion, 
keeps the cooling system clean, provides anti¬ 
freeze protection from -29°C to -37°C (-20°F to 
-35°F) in Winter and provides for higher summer 
operation temperatures. 

To fill radiator after it has been drained, vent the 
system by disconnecting heater core upper hose 
and add specified coolant to recommended level. 

For the most effective cooling system operation 
this mixture strength should be maintained all year 
round and in all climates. 

CAUTION: All vehicles use an aluminum radiator 
and require a special unique corrosion inhibiting 
coolant formula to avoid radiator damage. 

Coolant should be the specified mixture of Ford 
Premium Cooling System Fluid E2FZ-19549-AA or 
equivalent and water. If Ford Cooling System Fluid is 
not available, another reputable permanent 
antifreeze meeting ESE-M97B44-A standards may 
be used and diluted with an equal quantity of tap 
water. Do not use alcohol or methanol antifreeze or 
mix them with the specified coolant. Use of wrong 
coolant may cause radiator and/or engine damage. 

A mixture of less than 30 percent (approximately two 
liters [2.1 quarts]) coolant concentrate may resuMr> 
engine and/or radiator corrosion and overh©a%f$£ 































DESCRIPTION (Continued) 



INLET 


Ordinary tap water may be used in an emergency 
except in areas where the water is known to be 
exceptionally hard or to have a high alkali content. 
The cooling system should be drained and flushed 
and the proper mixture of anti-freeze added as soon 
as possible. 

To avoid possible overheating in very hot 
weather, do not use mixtures with more than 50 
percent antifreeze except in areas where antifreeze 
protection below -37°C (-35°F) is required. In this 
case, refer to the coolant mixture chart on the Ford 
Cooling System Fluid Container, but in no case 
exceed 60 percent antifreeze/water mixture. 

A standard ethylene glycol hydrometer can be 
used to check the protection level of the long-life 
coolant or Rotunda Anti-Freeze Tester 021-00046 
or equivalent. 

To prevent damage of the cooling system during 
periods of below freezing ambient temperature 
when water or antifreeze is added to the radiator, 
always operate the engine at fast idle for 30 minutes 
before letting the vehicle stand with the engine off 
for prolonged periods. This will allow a uniform 
mixture throughout the cooling system and prevent 
damage by freezing, when sufficient antifreeze is 
used. 


OPERATION 


Draining, Filling and Bleeding the Cooling 
System 

WARNING: NEVER REMOVE THE RADIATOR 
CAP UNDER ANY CONDITIONS WHILE THE 
ENGINE IS OPERATING. FAILURE TO FOLLOW 
THESE INSTRUCTIONS COULD RESULT IN 
DAMAGE TO THE COOLING SYSTEM OR 
ENGINE AND/OR PERSONAL INJURY. TO 
AVOID HAVING SCALDING HOT COOLANT OR 
STEAM BLOW OUT OF THE RADIATOR, USE 
EXTREME CARE WHEN REMOVING THE CAP 
FROM A HOT RADIATOR. IF POSSIBLE, WAIT 
UNTIL THE ENGINE HAS COOLED, THEN WRAP 
A THICK CLOTH AROUND THE RADIATOR CAP 
AND TURN IT SLOWLY TO THE FIRST STOP. 
STEP BACK WHILE THE PRESSURE IS 
RELEASED FROM THE COOLING SYSTEM. 
WHEN YOU ARE SURE ALL THE PRESSURE HAS 
BEEN RELEASED, PRESS DOWN ON THE CAP 
(STILL WITH A CLOTH), TURN AND REMOVE IT. 

Draining 

1. Shut off engine and allow engine to cool. 

2. Using a thick cloth, slowly rotate radiator cap to 
pressure relief position by backing off to first 
stop from fully installed position and allow 
cooling system to depressurize. Still using the 
thick cloth, remove the cap. 

3. Attach a 9.5mm (3/8 inch) I.D. hose on the 
radiator draincock to minimize loss of coolant 
when draining. 

4. Open radiator draincock and permit radiator to 
drain into a clean container. 

5. Remove drain plug on cylinder block to allow 
engine to drain. 


Radiator 

All radiators are the crossflow tube and fin type 
with the tubes arranged for horizontal flow of the 
coolant. Two header tanks, one on each end of the 
radiator, allow uniform distribution of engine coolant 
to the radiator tubes. The radiator outlet port (lower 
hose connection) is connected by a hose to the 
water pump inlet port. The radiator inlet port (upper 
hose connection) is connected by a hose to the 
thermostat housing port, thus supplying coolant 
circulation through the radiator when the engine 
thermostat is open. 

All radiators for these vehicles are constructed 
with a vacuum brazed aluminum core and nylon end 
tanks. An O-ring gasket is placed between the nylon 
tank and the radiator core header to achieve a seal 
between the tank and the radiator core header. The 
nylon end tanks are attached to the aluminum core 
by bending tabs on the core header over the edge of 
the nylon tank. The nylon tanks are a moulded one- 
piece design with the mounting brackets part of 
each tank. The. tanks are insulated from vehicle 
vibrations by the use of rubber isolators. 


AUTOMATIC 
TRANSMISSION 
OIL COOLER 
FITTINGS 


FILLER NECK 
OPENING 
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OPERATION (Continued) 


Filling 

NOTE: Use the following steps to remove air from 
the cooling system and to ensure a complete fill. 

1. Close radiator draincock and install cylinder 
block drain plug. 

2. Fill the cooling system with a 50/50 mixture of 
specified coolant concentrate and water. Allow 
several minutes for trapped air to escape 
(bubble out) and for coolant mixture to flow 
through the radiator. 

NOTE: When filling a cross flow radiator, allow time 
for the coolant to flow through the radiator tubes to 
the other end tank to ensure radiator is full. 

3. Install radiator cap to pressure relief position by 
installing cap to fully installed position and then 
backing off to first stop will allow any air to 
escape and will minimize spillage. 

4. Slide heater temperature and mode selection 
levers to maximum heat position. 

5. Start engine and allow to operate at fast idle 
(approximately 2000 RPM) for approximately 
three to four minutes. 

6. With engine shut off, wrap radiator cap with a 
thick cloth, carefully remove cap and add 
coolant to bring coolant level up to filler neck 
seat. 

WARNING: USE CAUTION WHEN ADDING 
COOLANT MIXTURE TO RADIATOR TO AVOID 
HOT COOLANT OR STEAM BLOW OUT FROM 
THE RADIATOR. 

7. Install cap to fully installed position. Then, back 
off to first stop and operate engine at fast idle 
until the upper radiator hose is warm 
(thermostat open). To check radiator, shut 
engine off, wrap cap with thick cloth, cautiously 
remove cap and add additional coolant if 
necessary. Install cap to fully installed position. 

8. Remove the small plug from the top of the 
coolant recovery reservoir. 

NOTE: Note the large cap for the windshield washer 
reservoir. NEVER put coolant mixture in windshield 
washer bottle. 

9. Add 1 liter (1.1 quarts) of 50/50 mixture of 
coolant concentrate and water to the coolant 
recovery reservoir. Install the small plug. 


DIAGNOSIS AND TESTING 

General Test Procedures 

Visual Inspection 

A. Check for leaks at: 

1. All hoses and hose connections. 

2. Radiator seams, radiator core, and radiator 
draincock. 


3. All block core plugs and drain plugs. 

4. Edges of all other cooling system gaskets. 

5. Transmission oil cooler. 

6. Vehicle heating system components. 

7. Water pump 

B. Examine oil dipstick for evidence of engine oil 
contaminated with coolant. 

C. Check radiator for evidences of engine oil in 
coolant (leakage at transmission oil cooler). 


Cooling System Pressure Test 

1. Shut engine off. 

WARNING: NEVER REMOVE THE RADIATOR 
CAP UNDER ANY CONDITIONS WHILE THE 
ENGINE IS OPERATING. FAILURE TO FOLLOW 
THESE INSTRUCTIONS COULD RESULT IN 
DAMAGE TO THE COOLING SYSTEM OR 
ENGINE AND/OR PERSONAL INJURY. TO 
AVOID HAVING SCALDING HOT COOLANT OR 
STEAM BLOW OUT OF THE RADIATOR, USE 
EXTREME CARE WHEN REMOVING THE CAP 
FROM A HOT RADIATOR. IF POSSIBLE, WAIT 
UNTIL THE ENGINE HAS COOLED, THEN WRAP 
A THICK CLOTH AROUND THE RADIATOR CAP 
AND TURN IT SLOWLY TO THE FIRST STOP. 
STEP BACK WHILE THE PRESSURE IS 
RELEASED FROM THE COOLING SYSTEM. 
WHEN YOU ARE SURE ALL THE PRESSURE HAS 
BEEN RELEASED, PRESS DOWN ON THE CAP 
(STILL WITH A CLOTH), TURN AND REMOVE IT. 

2. Adjust the radiator coolant to 25mm (one inch) 
below the filler neck opening before testing. 
Wet the rubber sealing surface of the cap 
before installing the cap tightly on the radiator. 

3. Disconnect the electoral connector from the 
coolant temperature sending unit and remove 
the temperature sending unit from the engine. 

4. Install the adapter fitting from the Rotunda 
Cooling System Pressurization Kit 021-00012 
or equivalent (male thread on one end, and a 
hose connector on the other end to 
accommodate the tester hose) tightly into the 
intake manifold or cylinder head in place of the 
sending unit. 

5. Remove the radiator overflow hose from the 
overflow nipple (upper smaller nipple). Install a 
separate hose firmly on the overflow nipple. 
Insert the free end of separate hose into 
container of water. Wipe sealing surfaces of 
filler neck and inspect for scratches, cracks, 
gouges, etc. that may prevent proper sealing. If 
seal surfaces are damaged in any way the 
plastic tank will have to be replaced. 
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DIAGNOSIS AND TESTING (Continued) 
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DIAGNOSIS AND TESTING (Continued) 


6. Attach the pressure pump and gauge to the 
adapter-fitting and pressurize the cooling 
system to the Minimum Test Pressure as shown 
in the Cooling System Pressures chart. Refer to 
Specifications at the end of this Section. 



No bubbles should appear in the water 
container when the system is pressurized to the 
Minimum Test Pressure. If no bubbles appear, 
gradually increase the system pressure until a 
slight stream of bubbles appears in the water 
container, but do not exceed the Maximum 
Operating Pressure. 

Replace any radiator cap that exceeds the 
specified Maximum Operating Pressure without 
discharging bubbles. 

7. If the radiator cap does not hold pressure, 
remove and wash the cap in clean water to 
dislodge all foreign particles from the gaskets. 
Check the sealing surface in the radiator filler 
neck. 

Inspect the cam lock flanges on both sides of 
the filler neck for maximum cap engagement. 

8. Pressurize the cooling system as outlined in 
Steps 5 and 6 (using a radiator cap the operates 
within the specified minimum and maximum 
pressure limits) and observe the gauge reading 
for approximately two minutes. Pressure should 
be held between 80 and 110 kPa (12 and 16 
psi) and should not drop during this time. 

RESULTS: If the pressure drops, check for leaks at 
the engine-to-heater core hoses, engine-to-radiator 
hoses, bypass hose, water valve hose (if 
applicable), thermostat housing gasket, radiator and 
heater core, etc. Also refer to engine system checks 
if a leak cannot be located in the cooling system. 
Any leaks which are found must be corrected and 
the system rechecked. 

If the system holds pressure, proceed to Step 9. 

9. Release the system pressure by loosening the 
radiator cap and remove the adapter. Install the 
temperature sending unit, check coolant lever 
and replenish, if necessary, with the correct 
coolant solution. 


Radiator Cap Pressure Test 

1. Remove the radiator cap from the radiator filler 
neck. 

2. Use water to clean the cap in the area of the 
rubber seal and the vacuum relief valve. Refer 
to Cleaning and Inspection for procedure. 
Immerse the radiator cap in water and install on 
the shallow filler neck of the Rotunda Radiator 
Cap Pressure Test Adapter 021-00012 or 
equivalent adapter. 

NOTE: The adapter is designed to accept both deep 
and shallow neck radiator caps. Select the proper 
end of the adapter for the cap being tested. 

3., Immerse the filler neck seal in water and install 
in the filler neck adapter. 

NOTE: The filler neck seal is reversible so that it may 
be used on either a deep or shallow radiator filler 
neck. It will also fit either end of the radiator cap 
pressure test adapter. 

4. Install the filler neck adapter with filler neck seal 
on the deep filler neck end to the radiator cap 
pressure test adapter. 

5. Connect the female quick disconnect fitting of 
the pressure test pump to the male quick 
disconnect fitting of the filler neck adapter. 

6. SLOWLY depress the plunger of the pressure 
test pump until the pressure gauge reading 
stops increasing and note the highest pressure 
reading obtained. 

NOTE: If the plunger of the pump is depressed too 
fast, an incorrect pressure reading will result. 

7. Release the pressure by turning the pressure 
relief screw counterclockwise. Then, tighten 
the pressure relief screw and repeat Step 6, at 
least twice, to ensure the pressure test reading 
is repeatable within the acceptable gauge 
reading limits of the radiator cap and is not 
erratic. Refer to Specifications in this Section. 

8. If the pressure test gauge readings are not 
within the acceptable gauge reading limits, 
replace the radiator cap. If the pressure test 
gauge reading are within the acceptable gauge 
reading limits, perform the Cooling System 
Pressure Test. 


Thermostat Test 

The thermostat should be replaced only after the 
following tests have been performed: 

Heat Test —Immerse the removed thermostat in 
a boiling solution of antifreeze and water mixture. An 
89°C (192°F) thermostat open to 0.08mm (0.0003 
inch), when immersed in the boiling solution and 
heated to 100°C (212°F), should open 3.2mm (1/8 
inch). 

A 92°C (197°F) thermostat open to 0.08mm 
(0.0003 inch), when immersed in the boiling solution 
and heated to 105°C (221 °F), should open 3.2mm 
(1/8 inch). 
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DIAGNOSIS AND TESTING (Continued) 


If heat is not available, the thermostat should be 
checked for leakage. This is done by holding the 
thermostat up to a lighted background. Leakage of 
light around the thermostat valve (thermostat at 
room temperature) indicates that the thermostat 


should be replaced with an original equipment- 
approved thermostat. Some thermostats have a 
small leakage notch at one location on the perimeter 
of the thermostat valve which is considered normal. 


Leak Test 

Clean the radiator before leak testing to prevent 
contaminating the test tank. Then leak test the 
radiator in clean water with 144 kPa (21 psi) air 
pressure. 

CAUTION: Do not leak test an aluminum radiator 
in the same water that is used to leak test 
copper/brass radiators. Flux and caustic 
cleaners may be present in the tank and they will 
attack aluminum. 


A separate clean test tank is recommended for 
aluminum radiators. If a separate tank is not 
available from aluminum radiator testing, thoroughly 
clean the test tank each time before testing an 
aluminum radiator. 

NOTE: When a plastic tank is removed to service a 
tube-to-header leak, the core can be leak tested by 
clamping the tank to the core. 


DIAGNOSIS GUIDES 

Refer to the following Diagnosis Guides for 
cooling system complaints, their possible causes 


and recommended resolution. Refer to the 
appropriate Section for testing and repair. 


LOSS OF COOLANT DIAGNOSIS GUIDE 


TEST STEP RESULT 


AO I VISUAL CHECK 


• Make visual check for leaking hoses, and 
connections to radiator, heater core and engine. 


A1 PRESSURE TEST 


• Pressure test cooling system for dirty or damaged 
radiator cap, external leakage and/or internal 
leakage. 



Dirty or damaged 
radiator cap 

External Leak 


Internal Leak 


ACTION TO TAKE 


GO to A1. 


Make necessary repairs. 
GO to A1. 


RETURN vehicle to 
customer. 


CLEAN or REPLACE 
cap. REPEAT A1. 

REPAIR or REPLACE 
as necessary. REPEAT 

A1. 

DISASSEMBLE engine 
as necessary to 
determine cause of 
leakage. CHECK for: 
cracked intake manifold, 
blown head gasket, 
warped block or head 
gasket surfaces, cracked 
cylinder head(s), cracked 
cylinder block. REPAIR 
or REPLACE as 
necessary. REPEAT A1. 



























ENGINE FAILS TO REACH NORMAL OPERATING TEMPERATURE DIAGNOSIS GUIDE 


TEST STEP 

RESULT P- 

ACTION TO TAKE 

El 

TEMPERATURE CHECK 



• Operate engine at high RPM or under load for 20 
minutes. Check coolant temperature with 
thermometer. 

WARNING: USE CARE WHEN REMOVING 
RADIATOR CAP TO AVOID INJURY FROM 
ESCAPING STEAM OR HOT WATER. 

NOTE: Remove radiator cap before running this 
test. Then use a known quality thermometer for 
checking coolant temperature. 

I ■ ; 

GO to 81. 

GO to B2. 

rm 

GAUGES/LIGHTS 




• Check operation of temperature gauge. (Refer to 
Section 13-05, Engine Operation Gauges). 


RELEASE vehicle to 
customer. 




REPAIR or REPLACE 
components as 
necessary. 

B2 | 

THERMOSTAT 




• Remove and test thermostat. 

2 

RELEASE vehicle to 
customer. 




REPLACE the 
thermostat. GO to BO. 


















DIAGNOSIS AND TESTING (Continued) 


TEST STEP 


ENGINE OVERHEATS DIAGNOSIS GUIDE 


RESULT 


CO I COOLANT 



Cl TEMPERATURE CHECK 


• Operate engine at high RPM or under load for 20 
minutes. Check temperature with a thermometer. 

CAUTION: USE CARE WHEN REMOVING 
RADIATOR CAP TO AVOID INJURY FROM 
ESCAPING STEAM OR HOT WATER. IF ENGINE 
OVERHEATS, SHUT DOWN IMMEDIATELY AND 
GO TO C3. 

NOTE: Remove radiator cap before running this 
test. 


ACTION TO TAKE 


GO to Ct. 


REFER to Coolant Loss 
Diagnosis Guide in this 
Section. GO to Cl. 


GO to C2. 


C2 TEMPERATURE GAUGE 


• Check operation of temperature gauge. (Refer to 
Section 13-05, Engine Operation Gauges). 


C3 FAN BELT 


• Check fan belt tension. (Refer to Section 3-05, 
Accessory Drive). 


Temperature too low 


Temperature too high 





GO to Engine Fails to 
Reach Normal Operating 
Temperature Diagnosis 
Guide in this Section. 


GO to C3. 


RELEASE Vehicle to 
customer. 

REPAIR or REPLACE 
components as 
necessary. 


GO to C4. 


REPLACE fan belt and/ 
or ADJUST belt tension. 
GO to Cl. 
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DIAGNOSIS AND TESTING (Continued) 


ENGINE OVERHEATS DIAGNOSIS GUIDE (Continued) 


TEST STEP RESULT 


C4 I RADIATOR 


Check radiator fins for obstructions. 


C5 I SYSTEM CIRCULATION 


• Remove radiator cap. Operate engine at high RPM. 
Coolant should not overflow radiator filler neck. 


C6 I DISTRIBUTOR BASICS (2.9L AND 3.0L ENGINES) 


Check ignition initial timing and distributor advance. 
(Refer to the Technical Service Bulletin Special 
Specifications Issue for distributors.) 


C7 WATER PUMP 


Remove water pump and check for binding or 
sheared impeller shaft. 


C8 THERMOSTAT 


• Check thermostat operation. (Refer to Thermostat 
Test in this Section.) 


C9 COOLING SYSTEM 


• Flush, clean and refill cooling system. (Refer to 
Cleaning and Inspection in this Section.) Repeat 
test step Cl. 


CIO FAN CLUTCH 


• Check automatic fan drive system operation. (Refer 
to Section 03-05, Accessory Drive). 


ACTION TO TAKE 



GO to C5. 


CLEAR radiator fins.GO 
to Cl. 



GO to C6. 


GO to C8. 



GO to C7. 


MAKE adjustments, 
repairs, and/or parts 
replacements as 
necessary. GO to Cl. 



REINSTALL water pump 
and RELEASE vehicle to 
customer. 


REPLACE water pump. 
GO to Cl. 



GO to C9. 


REPLACE thermostat. 
GO to C1. 



RELEASE vehicle to 
customer. 


GO to CIO. 



RELEASE vehicle to 
customer. 


REPLACE fan clutch 
and GO to Cl. 


CQ2140-2B 
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CLEANING AND INSPECTION 


Cleaning Cooling System 

To remove rust, sludge and other foreign material 
from the cooling system, use Premium Cooling 
System Flush D6AZ-19A503-AA or equivalent that 
is safe for use with aluminum radiators. Removal of 
such material restores cooling efficiency and helps 
prevent overheating. Always remove the thermostat 
prior to pressure flushing. A pulsating or reversed 
direction of flushing water flow will loosen sediment 
more quickly than a steady flow in the normal 
direction of coolant flow. In severe cases where 
cleaning solvents will not properly clean the cooling 
system for efficient operation, it will be necessary to 
use the pressure flushing method. Various types of 
flushing equipment are available. 


Cleaning the Aluminum Core 
External Cleaning 

The aluminum core can be cleaned externally with 
a soft bristle brush, warm water and a mild 
household liquid detergent. Then, rinse with clear 
water. 

If the radiator is equipped with an oil cooler (all 
vehicles with automatic transmission), install steel 
or brass plugs in the oil cooler fittings before 
cleaning. Keep them installed during the entire 
repair operation. 

Internal Cleaning 

WARNING: DO NOT USE CAUSTIC CLEANING 
SOLUTIONS OR COPPER/BRASS RADIATOR 
CLEANING AGENTS ON ALUMINUM 
RADIATORS. 

Internal cleaning of the aluminum tubes can be 
accomplished by removing the end tanks to gain 
access to the tubes. Then, clean the aluminum core 
in an ultrasonic cleaner. 


Power Flushing 

In severe cases where cleaning solvents will not 
properly clean the cooling system for efficient 
operation, it will be necessary to use the pressure 
flushing method. 

Various types of flushing equipment are available. 
If pressure flushing is used, ensure the cylinder head 
bolts are properly tightened to prevent possible 
water leakage into cylinder. 

Always remove the thermostat prior to 
pressure flushing. 

A pulsating or reversed direction of flushing water 
flow will loosen sediment more quickly than a steady 
flow in the normal direction of coolant flow. 

Do not back-flush cooling systems that have a 
water shutoff valve in the heater system, or 
damage to the valve can result. 


Heater Core Back-Flushing 

All engine cooling system flushing and back- 
flushing procedures must include a separate back- 
flushing of the heater or A/C system heater core, 
after the flushing or back-flushing of the engine 
cooling system. This will prevent engine cooling 
system particles from clogging the heater core 
tubes and reducing (or eliminating) coolant flow 
through the heater core. The heater core must be 
back-flushed separately from the engine cooling 
system for proper back-flush water flow direction 
through the heater core. 

The correct heater core back-flushing procedure 
is as follows: 

1. Disconnect the heater core outlet heater hose 
from the water pump fitting and install a female 
garden hose-end fitting adapter in the end of 
the outlet heater hose. Secure with a hose 
clamp. 

2. Connect the female garden hose-end of the 
outlet heater hose to the male end of a water 
supply garden hose. 

3. Disconnect the heater core inlet heater hose 
from the engine block fitting and allow to drain 
onto the ground or into a floor drain. 

4. If a water valve is installed in the heater core 
inlet heater hose, check to be certain the water 
valve is open (no vacuum). 

5. Turn the water supply valve on and off several 
times so that the surge action will help to 
dislodge larger stubborn particles from the 
heater core tubes. Allow full water pressure to 
flow for approximately five minutes. 

6. If a water valve is installed in the heater core 
inlet heater hose, apply vacuum to the water 
valve vacuum motor to insure proper operation 
of the water valve and proper closure with no 
water leakage. Replace the water valve if 
required. 

7. Remove the hose clamp and female garden 
hose-end adapter from the end of the outlet 
heater hose and reconnect the outlet heater 
hose onto the water pump fitting. 

8. Connect the inlet heater hose onto the engine 
block fitting. 

9. Fill the cooling system as outlined. 

10. Test the system for proper heater performance 
with the specified engine cooling system 
conditions. 
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CLEANING AND INSPECTION (Continued) 


Radiator Pressure Cap 

1. Inspect the areas under the vacuum valve and 
rubber seal for rust or dirt particles. 

2. Raise the vacuum valve and rubber seal and, 
using warm tap water, thoroughly flush away 
loose rust or dirt particles trapped under the 
vacuum valve, rubber seal on both seal 
surfaces. 

3. Inspect and remove any embedded rust or dirt 
particles on the sealing surfaces of the rubber 
seals. 


4. Inspect the radiator filler neck opening for rust 
or dirt particles on the sealing surface at thee 
bottom of the filler neck opening. Use a clean 
cloth and with the sealing surface to remove 
any rust or dirt particles. Also inspect and clean 
the secondary sealing surface. 

NOTE: If paint is observed on the filler neck sealing 
surfaces, remove it using paint thinner. DO NOT 
scrape on sealing surfaces. 



RADIATOR CAP 


RADIATOR FILLER NECK OPENING 

Q23S1-2C 


Check Radiator Coolant Level 

Engine should be at normal operating 
temperature. 

In addition to maintaining the correct coolant 
level, the radiator fins must be cleaned and the 
cooling system inspected periodically for leaks in 
order to be sure the system operates at maximum 
efficiency. 

Check the cooling system for dirty or rusty 
appearance. Dirty or rusty coolant requires 
replacement to protect the cooling system from 
corrosion damage. 


Fan Assembly 

Check and replace fan assembly if there are 
cracks or if it is damaged. Refer to Section 03-05, 
Accessory Drive for fan removal and installation 
procedures. 

WARNING ATTEMPT TO STRAIGHTEN OR 
REPAIR RAN. REPLACE FAN, IF DAMAGED. 


REMOVAL AND INSTALLATION 


Coolant Recovery Reservoir 

Removal 

1. Drain the coolant from the reservoir by 
disconnecting the overflow line at the filler neck 
overflow nipple and allowing it to drain into a 
suitable container. 

2. Remove the recovery bottle attachments and 
remove the combination reservoir as described 
in Section 01-16c, Window Washers. 

Installation 

1. Position the coolant reservoir in the vehicle and 
install attaching screws. Tighten to 5.5-8 N-m 
(4-6 ft-lb). 

2. Connect the overflow tube to the radiator. 

3. Fill and bleed the cooling system. Check for 
coolant leaks and proper coolant level the 
engine reaches normal operating temperature. 

WARNING: DO NOT STAND IN LINE OR NEAR 

ENGINE COOLING FAN WHEN REVVING 

ENGINE. 


Fan Belt Tension 

Refer to Section 03-04, Accessory Drive. 
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REMOVAL AND INSTALLATION (Continued) 


Radiator Hose 

NOTE: Collapsing radiator hoses (especially upper) 
may be an indication of a malfunctioning vacuum 
relief valve on radiator cap. Inspect and clean 
vacuum valve. (Refer to Radiator Pressure Cap— 
Cleaning and Inspection in this Section). Also 
ensure that overflow hose is open between overflow 
bottle and radiator. 

Removal 

The cooling system hoses should be replaced 
whenever they become cracked or deteriorated, or 
have a tendency to collapse. 

Partially drain the cooling system to replace a 
cooling system upper hose. Drain the cooling 
system completely to replace the radiator lower 
hose. 

1. Drain or partially drain the radiator. Then, 
loosen the clamps on each end of the hose(s) 
to be removed. Slide the hose(s) off the 
connections. 


Installation 

1. Position the clamps on each end of the new 
hose. Slide the hose onto the connectors, then 
tighten the clamps to 2.6-3.3 N-m (20-30 in-lb). 
Ensure the clamps are located beyond the 
beads on the connectors. 

2. Fill the cooling system with a 50/50 mixture of 
coolant and water and bleed the system. 

WARNING: DO NOT STAND IN LINE OR NEAR 

ENGINE COOLING FAN WHEN ENGINE IS 

RUNNING. 

3. Operate the engine for several minutes, then 
check the hose(s) and connections for leaks. 
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REMOVAL AND INSTALLATION (Continued) 


Radiator 

Removal 


1. Drain the cooling system by removing the 
radiator cap and attaching a 9.5mm (3/8-inch) 
I.D. hose to the draincock nipple, located at the 
lower rear corner of the radiator tank. Then, 
open the draincock and allow the coolant to 
flow through the hose into a suitable container. 

2. Remove the rubber overflow tube from the 
radiator and store it out of the way. 

3. Remove the shroud's or fingerguard’s two 
upper attaching screws. Lift the shroud out of 
the lower retaining clips and drape it on the fan. 


4. Loosen upper and lower hose clamps at the 
radiator and remove hoses from the radiator 
connectors. 

5. For vehicles with automatic transmissions: 

a. Disconnect the two transmission cooling 
lines from the oil cooler fittings on the 
radiator. Intermediate flare fittings (shown 
below) remain as originally installed. 


3.0L ENGINE - RADIATOR INSTALLATION 

RADIATOR ASSEMBLY N80463B-S2 

8005 17 RFrvni 


J-NUT-N801731 
(2 REQ'D) 


FAN SHROUD 
8146 


CLAMP (4 REQ'D) 
TIGHTEN TO 
2.3-3.4 N-m 
(20-30 IN-LB) 



UPPER HOSE ASSEMBLY 
8B274 


HOSE 

381440-S175-A 


SCREW AND WASHER ASSEMBLY 
N606677 (2 REQ'D) 
TIGHTEN TO 5.5-8 N-m 
(4-6 FT-LB) 


RUBBER 
INSULATOR 
8B204 
(2 REQ'D) 


SCREW AND WASHER ASSEMBLY 
N606692 (2 REQ'D) 

TIGHTEN TO 17-27 N-m 
(12-20 FT-LB) 


LOWER HOSE ASSEMBLY 
8B273 


02470-20 


b. Disconnect the transmission cooler tube 
support bracket from the bottom flange of 
the radiator by removing the screw. 

6. Remove the two radiator upper attaching 
screws. 

7. Tilt the radiator back (rearward) approximately 
25mm (one inch) and lift directly upward, clear 
of the radiator support and the cooling fan. 


8. If either hose is to be replaced, loosen clamp at 
the engine end and slip the hose off the 
connections with a twisting motion. 

9. Lift the shroud off the fan and remove from the 
vehicle. 

10. Remove the radiator lower support rubber 
insulators. 
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REMOVAL AND INSTALLATION (Continued) 


RANGER 2.3L ENGINE - RADIATOR 
INSTALLATION 


NUT 

N804639-S2 


RADIATOR 

ASSEMBLY 

8005 


INTERMEDIATE 
FLARE FITTINGS 


NUT 

N623343-S2 


SCREW 
N606677-S2 
(2 REQ'D) 
TIGHTEN TO 
6-8 N-m 
(48 FT-LB) 


STRIPE MUST BE INSTALLED 
AT 12 O'CLOCK POSITION. 



LOWER HOSE 
86273 


SCREW 
N606691-S2 
(2 REQ'D) 
TIGHTEN TO 
11-14 N-m 
(8-11 FT-LB) 


GROMMET 

8B204 


FRONT OF VEHICLE 


WITH AIR CONDITIONING 
MAIN VIEW 



WITHOUT AIR CONDITIONING 
(SAME AS MAIN VIEW EXCEPT AS 
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REMOVAL AND INSTALLATION (Continued) 


2.9L ENGINE - RADIATOR INSTALLATION 


HOSE 

381440-5175 


FINGER GUARD RADIATOR 
8A611 8005 


U-NUT 
N804639 
(2 REQ'D) 


UPPER HOSE 
8B274 



WINDSHIELD 

WASHER 

RESERVOIR 


SCREW 
N606677 
(2 REQ'D) 
TIGHTEN TO 
6-8 N-m 
(4-6 FT-LB) 

WATER 

P UMP 

AUGN ARROW 
AS SHOWN 


WATER 

OUTLET 


HOSE 

8B273 


STRIPE ON UPPER AND 
LOWER HOSES MUST BE 
INSTALLED AT 12 O'CLOCK 
POSITION 

WITHOUT AIR CONDITIONING AND 
MANUAL TRANSMISSION 


WATER 

OUTLET 



UPPER 

HOSE 

88274 


VIEW Y 


HOSE 

381440-S175 


RADIATOR 

8005 


U-NUT 
N804639 
(2 REQ’D) 


SHROUD 

8146 



ALIGN ARROW 
AS SHOWN 


VIEW Z 


SCREW 
N606677 
(2 REQ'D) 
TIGHTEN TO 
6-8 N-m 
(4-6 FT-LB) 


STRIPE ON UPPER AND LOWER HOSES 
MUST BE INSTALLED AT 12 O'CLOCK 
POSITION 

WITH AIR CONDITIONING AND 
MANUAL TRANSMISSION 


Q2375-2D 


Installation 

1. Position the radiator lower support rubber 
insulators to lower support. 

2. Position shroud on fan until radiator is installed. 

3. If either hose has been replaced, position hose 
on engine with index arrow in line with mark on 
fitting at engine. Tighten clamp to 2.6-3.3 N-m 
(20-30 in-lb). 

4. Position radiator into engine compartment to 
radiator support, being careful to clear fan. 
Ensure that mounting pins on bottoms of both 
tanks are inserted into holes in lower support 
rubber insulators and that the radiator is firmly 
seated on insulators. 

NOTE: Be sure to attach overflow hose to 

uppermost nipple on filler neck. 
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REMOVAL AND INSTALLATION (Continued) 


6. Install upper attaching bolts to attach the 
radiator to the radiator support. Tighten to 
17-27 N-m (12-20 ft-lb). 

7. For vehicles with automatic transmissions: 

a. Loosely connect the two transmission 
cooling lines to radiator oil cooler fittings. 

b. Connect the transmission cooler tube 
support bracket to the bottom flange of the 
radiator with the attaching screw. 

c. Attach cooler tubes onto plastic clip on 
tube support bracket. 

d. Tighten cooler tube nuts attaching the 
cooler tube to radiator connectors. Tighten 
tube nuts to 16-24 N-m (12-18 ft-lb). 

8. Attach radiator upper hose to radiator. Position 
hose on radiator connector so that stripe on 
hose is at the 12 o'clock position. Tighten 
clamp to 2.3-3.4 N-m (20-30 in-lb). 

9. Position lower hose to radiator with stripe on 
hose at 6 o'clock position. Tighten clamp to 2.3- 
3.4 N-m (20-30 in-lb). 

10. Position shroud in lower retainer clips and 
attach the top of the the shroud to radiator with 
two screw and washer assemblies. Tighten to 
5.5-8 N-m (4-5 ft-lb). 

11. Attach rubber overflow tube to radiator and 
coolant recovery reservoir. 

NOTE: Ensure overflow hose is attached to 
uppermost nipple on filler neck. 

WARNING: DO NOT STAND IN LINE OR NEAR 
ENGINE COOLING FAN WHEN REVVING 
ENGINE. 


Radiator Tank 
Removal 

NOTE: The following illustrations dealing with 
Radiator Tank Removal and Installation, and 
Aluminum Radiator Core Repair are all typical and 
should only be used as reference guides. 

The radiator tanks are moulded, glass-filled nylon 
and are attached to the core header by bending the 
header tabs over the foot of the tank. 

When removing a nylon tank, a screwdriver or one 
of the various special tools available can be used to 
open the header tabs. Some of these tools including 
a screwdriver, may cause a small section of the 
header side to vend with the tabs as they are 
opened. This slight deformation is permissible, 
provided the tabs are opened only enough for tank 
removal. The header sides will usually return to the 
normal position when the tabs are recrimped during 
tank installation. 

Procedures given are for tank removal using a 
screwdriver or a Borroughs Tool BT-8260. Follow 
the manufacturer's instructions for other radiator tab 
opening and closing tools. 


With Screwdriver 

1. Insert the end of a medium-tip screwdriver 
between the end of the header tab and the 
tank. Then, press the screwdriver blade against 
the tank to bend (pry) the tab away from the 
tank edge. Repeat this procedure for each tab. 



NOTE: Bend (open) the tabs only enough for tank 
removal. 

2. Lift the tanks from the core header when all of 
the header tabs are bent away from the tank 
foot. 

3. Remove the rubber O-ring gasket from the 
header. 


With BT-8260 

1. Insert the end of Borroughs Tool BT-8260 
between the end of the header tab and the 
tank. Then, push the tool handle down toward 
the core to bend the tab away from the radiator 
tank. Do not open the tabs more than is 
necessary for tank removal. 

2. Repeat Step 1 for each header tab. Then, lift 
the tank from the header. 

3. Remove the rubber O-ring gasket from the 
header. 












Installation 

NOTE: If any header tabs are missing from an 

aluminum core, the core should be replaced. 

1. Inspect the seal surface of the radiator core 
header to ensure it is clean and free of foreign 
material or damage. 

2. Check the new O-ring gasket to ensure it is not 
twisted. 



TWISTED O-RING GASKET 



O-RING GASKET NOT TWISTED 


Q2170-1A 


Dip the new O-gasket in glycol or water and 
place the gasket in the header groove. 

If the outlet tank is being replaced and is 
equipped with an oil cooler, transfer the oil 
cooler from the replaced tank to the new tank 
as outlined under Oil Cooler Transfer or 
Replacement in this Section. 

Position the tank to the header using care not to 
scratch the tank sealing surfaces with the 
header tabs. Ensure the top and bottom of the 
tank is positioned properly with the other tank. 

Clamp the tank in position on the header with 
two header clamps as shown. Tighten the 
header clamps to compress the O-ring gasket. 
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REMOVAL AND INSTALLATION (Continued) 


8. With the jaws of the locking-type pliers closed 
and locked, turn the adjusting screw to position 
the jaws against the shank of a 10.3mm (13/32- 
inch) drill bit. Then, tighten the hex nut on the 
adjusting screw against the handle to lock the 
adjustment in place. 



9. Squeeze the header tabs down against the lip 
of the tank base with the locking-type pliers 
while rotating the pliers toward the‘tank. 

10. if a special crimping fool is used such as the 
one shown, follow the manufacturer's 
instructions. 



NOTE: It is important that the assembled height of 
the crimp be 10.3mm (13/32 inch) when measured 
from the bottom of the header to the top of the tab. 



11. Remove the header clamps from the radiator 
and squeeze down the header tab(s) that were 
behind the clamps. 

12. Leak test the radiator at 144 kPa (21 psi). Most 
minor leaks at the tank seal can be corrected by 
again squeezing the header tabs down against 
the tank lip in the area of the indicated leak. 


Aluminum Radiator Core Repair 

The only approved repair method for the 
aluminum radiator core is to use a 2-component 
epoxy material. The materials and supplies 
necessary to repair the aluminum core are: 

• EPOXI-PATCH KIT No. 6C Aluminum Hysol 
Division of the Dexter Corporation, Olean, New 
York 14760. 

• Sandpaper and/or emery paper—80 or 100 Grit. 

• Stainless steel wire brush No. 23151 or 
equivalent. The Milwaukee Brush Manufacturing 
Co., Menomonee Falls, Wisconsin 53051. 

• 375-watt heat lamp. 

• Mixing card and spatulas. 




















REMOVAL AND INSTALLATION (Continued) 



2. Squeeze a bead (length) or repair material (Part 
A) resin on a clean, dry, disposable flat mixing 
surface. Use uniform pressure to obtain an 
even bead. 

NOTE: Observe all cautions and warnings printed 

on the repair material containers. 

3. Squeeze an equal length bead of hardener 
(Part B) parallel to the Part A bead. 

4. Mix parts A and B together. 

5. If it is necessary to have the epoxy flow to 
obtain a satisfactory repair, warm the core 
around the leak with a 375-watt heat lamp 
Then, apply the repair material to the leak. 



6. Position the 375-watt heat lamp 304mm (12 
inchesO from the repair and allow the repair to 
cure for 2 hours. Do not position the heat lamp 
closer to the repair than 304mm (12 inches). Do 
not use a heat gun or overheat the repair 
material. 



7. After curing, leak test radiator. If tank has been 
removed from core, leak test the repair by 
clamping the tank to the header with No. 200 
crimp clamps or equivalent. After a successful 
leak test, install the radiator tank as outlined. 



Q2172-1A 


Oil Cooler Transfer or Replacement 

Refer to Section 07-02, Transmission Cooling for Oil 
Cooler removal and installation procedures. 


Q2278-1A 
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REMOVAL AND INSTALLATION (Continued) 


Draincock Replacement 

The draincock is located near the bottom of the 
inlet tank and can be replaced without removing the 
tank from the radiator. However, the radiator must 
be drained and should be removed from the vehicle 
for access to the draincock. 

Removal 

1. Turn the draincock stem counterclockwise to 
unscrew the stem, and drain the radiator. After 
the radiator is drained unscrew the stem to the 
ends of the threads, gently pull the stem from 
the radiator tank and draincock body. 



2. Remove the draincock body from the radiator 
tank by squeezing the sides together with a pair 
of needle nose pliers. Then, pull the body from 
the inlet tank. 



Installation 

1. Check the draincock to ensure the body is 
installed loosely on the stem. If the stem is 
screwed into the body, the draincock cannot be 
installed into the tank opening. 

2. Push the loosely assembled draincock 
assembly body into the tank opening until it 
snaps into place. 

3. Tighten the drain cock stem by turning 
clockwise to 2.0-2.7 N-m (18-25 Ibs-in) torque. 



CCL2174-A 


Thermostat 

Removal 

1. Drain the cooling system so that the coolant 
level is below the thermostat as outlined. 

2. Disconnect the heater return hose at 
thermostat housing located on the left front 
lower side of the engine. 

3. Remove the coolant outlet housing retaining 
bolts. Pull the elbow away from the cylinder 
head or manifold sufficiently to provide access 
to the thermostat. Remove the thermostat and 
gasket. 

CAUTION: Do not pry to remove. 

Installation 

Check the thermostat before installing it, as 
outlined. 

1. Clean the coolant outlet housing and cylinder 
head and water pump gasket surfaces. Coat a 
new gasket with Perfect Seal Sealing 
Compound B5A-19554-A or equivalent. 
Position the gasket on the cylinder head 
opening. THE GASKET MUST BE 
POSITIONED ON THE CYLINDER HEAD OR 
THE INTAKE MANIFOLD BEFORE THE 
THERMOSTAT IS INSTALLED. 

TO PREVENT INCORRECT INSTALLATION OF 
THE THERMOSTAT, THE WATER OUTLET 
CASTING CONTAINS A LOCKING RECESS INTO 
WHICH THE THERMOSTAT IS TURNED AND 
LOCKED. INSTALL THE THERMOSTAT WITH 
THE BRIDGE SECTION IN THE OUTLET 
CASTING. TURN THE THERMOSTAT 
CLOCKWISE TO LOCK IT IN POSITION ON THE 
FLATS CAST INTO THE OUTLET ELBOW. 
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ENGINE COOLING SYSTEM CAPACITIES 


Engine 

Equipment 

3.0L V-6 

All Transmissions 

2.3L 1-4 

All Transmissions 

2.9L V-6 

All Transmissions w/o A.C. 

2.9L V-6 

All Transmissions with A.C. 


U.S. Quarts 


11.8 


.2 


7.2 


7.8 


Approximate Capacity 


irwrcffwii 



Liters 


11.2 


6.8 


6.8 


7.4 





Description 

Nm 

(Ft-Lbs) 

Radiator Hose Clamp (Double Wire Clamp) 

2.3-3.4 
(20-30 in-lbs) 

Thermostat Housing 

17-20 

(12-15) 

Radiator to Radiator Support 

17-27 

(12.5-20) 

Fan to Clutch 

6-8 

(4.5-6.0) 

CkjtHi to Water Pump 3.0L and 2.9L 

41-135 

(30-100) 


COOLING SYSTEM PRESSURES (PSI) 

Operating Min. Test 

Pressure Pressure 


Max. Operating 
Pressure 


SUPPLIES AND EQUIPMENT 

No. 200 Crimp Clamp 
The Barbee Company 
P.O. Box 323 
Louisville, Kentucky 40201 

No. 23151 Stainless Steel Wire Brush 
No. 21534 Horsehair Tube Brush 

The Milwaukee Brush Manufacturing Co. 
P.O. Box 830 

Menomonee Falls, Wisconsin 53051 


SPECIAL SERVICE TOOLS 


Number 

Description 

T63L-8620-A 

Belt Tension Gauge 

D85L-6000-A 

Strap Wrench 


CQ1784-1A 


Description 


Coolant Recovery Bottle to Body 


Shroud/Finger Guard to Radiator 


Transmission Oil Line Fitting to Radiator 


Transmission Oil Line Nut to Fitting on Radiator 


N-m 

(Ft-Lbs) 


5.5-8.0 
(4-6) 


5.5-8 

(4-6) 


31-35 

23-25 



Heat Lamp and Socket — 375 Watt 

Epoxi-Patch Kit No. 6C Aluminum 
Hysol Division of the Dexter Corporation 
Olean, New York 14760 

Borroughs Tool No. BT-8260 
Borroughs Tool 
2429 N. Burdick St. 

Kalamazoo, Ml 49007 
800-253-0138 


CQ2364-2E 



ROTUNDA EQUIPMENT 


Model 


021-00012 


021-00046 


Description 


Cooling System Pressurization Kit 


And-Freeze Tester 


CQ1683-1E 
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SECTION 03-04A Fuel Charging and Controls—3.0L 


SUBJECT PAGE 

CLEANING AND INSPECTION 

Air Bypass Valve..03-04A-4 

DESCRIPTION.. 03-04A-1 

OPERATION 

Air Intake Throttle Body and Lower 

Intake Manifold ...03-04A-4 

Air Intake Throttle Body Assembly.03-04A-3 

Components.03-04A-3 

Fuel Supply Manifold Assembly .03-04A-4 

REMOVAL AND INSTALLATION 

Air Bypass Valve Assembly.03-04A-8 

Fuel Injection Wiring Harness.03-04A-11 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont'd.) 

Fuel Injector Manifold Assembly.03-04A-9 

Fuel Metering and Air Intake/Throttle 

Body Components.03-04A-4 

Fuel Pressure Regulator ...03-04A-11 

Fuel Pressure Relief Valve (Schrader 

Valve) .03-04A-9 

Throttle Position (TP) Sensor .03-04A-8 

SPECIAL SERVICE TOOLS.03-04A-11 

SPECIFICATIONS .. 03-04A-11 

VEHICLE APPLICATION. 03-04A-1 


VEHICLE APPLICATION 

All Aerostar Vehicles. 

DESCRIPTION 


The Electronic Fuel Injection System (EFI) is 
classified as a multi-point, pulse time, speed density 
fuel injection system. Fuel is metered into the intake 
air stream in accordance with engine demand 
through six injectors mounted on a tuned intake 
manifold. 

An on-board vehicle Electronic Engine Control 
(EEC) computer accepts input from various engine 
sensors to compute the required fuel flow rate 
necessary to maintain a prescribed air/fuel ratio 
throughout the entire engine operational range. The 
computer then outputs a command to the fuel 
injectors to meter the approximate quantity of fuel. 

NOTE: Idle speed is controlled by the EEC 
computer. 


The fuel charging manifold assembly incorporates 
electrically actuated fuel injectors directly above 
each of the engine's six intake ports. The injectors, 
when energized, spray a metered quantity of fuel 
into the intake air stream. 

A constant fuel pressure drop is maintained 
across the injector nozzles by a pressure regulator. 
The regulator is connected in series with the fuel 
injectors and positioned downstream from them. 
Excess fuel supplied by the pump, but not required 
by the engine, passes through the regulator and 
returns to the fuel tank through a fuel return line. 

The injectors are energized in two groups of three 
injectors. Each group is activated once every other 
crankshaft revolution. The period of time that the 
injectors are energized (injector "on" time or the 
pulse width) is controlled by the vehicles' Engine 
Electronic Control (EEC) computer. Air entering the 
engine is calculated from the manifold air pressure 
(MAP) sensor, air charge temperature (ACT) sensor 
and engine rpm. The resultant airflow information 
and input from various other engine sensors are 
used to compute the required fuel flow rate 
necessary to maintain a prescribed air/fuel ratio for 
the given engine operation. The computer 
determines the needed injector pulse width and 
outputs a command to the injector to meter the 
exact quantity of fuel. 

NOTE: Vehicle speed will also effect fuel flow. 

OPERATION 

The EFI system can be subdivided into four 
distinct categories: 

• Fuel Delivery 

• Air Induction 

• Sensors 

• Electronic Control Unit 

The fuel delivery subsystem consists of a high- 
pressure, fuel tank-mounted, electric fuel pump 
delivering fuel from the fuel tank through a 
20-micron fuel filter to a fuel charging manifold 
assembly. 
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OPERATION (Continued) 
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OPERATION (Continued) 


Components 
Fuel Injectors 

The six fuel injector nozzles are 
electromechanical devices which both meter and 
atomize fuel delivered to the engine. The injectors 
are mounted in the lower intake manifold and are 
positioned so that their tips are directing fuel just 
ahead of the engine intake valves. The injector 
bodies consist of a solenoid-actuated pintle valve 
assembly. An electrical control signal from the 
Electronic Engine Control unit activates the injector 
solenoid causing the pintle to move upward off the 
seat, allowing fuel to flow. Since the injector flow 
orifice is fixed and the fuel pressure drop across the 
injector tip is constant, fuel flow to the engine is 
regulated by how long the solenoid is energized. 
Atomization is obtained by contquring the pintle at 
the point where the fuel enters the engine. 


RAIL O-RING SEAL 



Fuel Pressure Regulator 

The fuel pressure regulator is attached to the fuel 
supply manifold assembly downstream of the fuel 
injectors. It regulates the fuel pressure supplied to 
the injectors. The regulator is a diaphragm-operated 
relief valve in which one side of the diaphragm is 
subjected to fuel pressure and the other side senses 
intake manifold vacuum. The nominal fuel pressure 
is established by a spring preload applied to the 
diaphragm. Balancing one side of the diaphragm 
with manifold pressure maintains a constant fuel 
pressure drop across the injectors. Fuel, in excess 
of that used by the engine, is bypassed through the 
regulator and returns to the fuel tank. 


ENGINE VACUUM 



(SUPPLY) TUBE (RETURN) V7787-1A 


Air Intake Throttle Body Assembly 

The air intake throttle body assembly controls 
airflow to the engine through a single butterfly-type 
valve. The throttle position is controlled by 
conventional cable through throttle linkage. The 
body is a single-piece die casting made of 
aluminum. It has a single bore with an air bypass 
channel around the throttle plate. This bypass 
channel provides engine idle control as regulated by 
an air bypass valve assembly mounted directly to 
the throttle body. The valve assembly is an 
electromechanical device controlled by the EEC 
computer. It incorporates a linear actuator which 
positions a variable area metering valve. 
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OPERATION (Continued) 


Other features of the air intake throttle body 
assembly include: 

1. An adjustment screw to set the throttle plate at 
a minimum idle airflow position. 

2. A preset stop to locate the WOT position. 

3. A throttle body-mounted throttle position 
sensor. 

4. Provision for EGR valve and sensor mounting. 


5. Individual vacuum taps (as required) for PCV, 
EVAP and vacuum sensing EEC sensors and 
controls. 



V5393-1A 


Fuel Supply Manifold Assembly 

The fuel supply manifold assembly is the 
component that delivers high-pressure fuel from the 
vehicle fuel supply line to the six fuel injectors. The 
assembly consists of a preformed tube or stamping 
with one injector connector for each injector, a 
mounting flange for the fuel pressure regulator, a 
pressure relief valve for diagnostic testing or field 
service fuel system pressure bleed down, and 
mounting attachments which locate the fuel 
manifold assembly and provide fuel injector 
retention. 

FUEL 



FUEL RAIL TO INJECTOR 

ASSEMBLY 


V5394-1A 


Air Intake Throttle Body and Lower Intake 
Manifold 

The upper air intake and throttle body are 
integrated into a single aluminum casting. Runner 
lengths are tuned to optimize engine torque and 
power output. The manifold provides mounting 
flanges for the accelerator control bracketry and the 
EGR valve. Vacuum taps are provided to support 
various engine accessories. 

The lower manifold contains machined pockets 
for the fuel injectors to prevent both air and fuel 
leakage. The pockets, in which the injectors are 
mounted, are placed to direct the injector fuel spray 
immediately in front of each engine intake valve. 


CLEANING AND INSPECTION 


WARNING: DO NOT SMOKE, CARRY LIGHTED 
TOBACCO OR OPEN FLAME OF ANY TYPE 
WHEN WORKING ON OR NEAR ANY FUEL- 
RELATED COMPONENT. HIGHLY FLAMMABLE 
MIXTURES ARE ALWAYS PRESENT AND MAY 
BE IGNITED, RESULTING IN POSSIBLE HUMAN 
INJURY. 


Air Bypass Valve 

Remove the air bypass valve from the throttle 
body. Remove the electrical solenoid assembly from 
the mechanical portion of the air bypass valve by 
removing the two screws, then sliding the 
mechanical portion away from the solenoid. 

Soak the mechanical portion in Carburetor Tune- 
Up Cleaner D9AZ-19579-BA or equivalent, for two 
to three minutes maximum. 

CAUTION: Do not exceed three minutes soak 
time, and do not use choke cleaner, as an 
internal O-ring may begin to deteriorate. 

With the mechanical portion completely 
submerged, shake in all directions—up, down, right 
and left. Then push in on the rod that mates with the 
solenoid assembly, and again shake in all directions 
with the unit submerged and the rod held in as far as 
possible. 

Remove the unit from the cleaning fluid and dry 
thoroughly using shop air. Reassemble the air 
bypass valve to the throttle body, and reset idle to 
specification if necessary. 


REMOVAL AND INSTALLATION 


Fuel Metering and Air Intake/Throttle 
Body Components 

NOTE: If subassemblies are to be serviced and/or 
removed with the assemblies mounted to the 
engine, the following Steps must be taken: 
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REMOVAL AND INSTALLATION (Continued) 


1. Open hood and install protective covers. 

2. Ensure ignition key is in OFF position. 

3. Disconnect negative battery lead and secure it 
out of the way. 

4. Remove and reinstall fuel cap to relieve fuel 
tank pressure. 

5. If fuel rail is to be removed, release pressure 
from fuel system at fuel pressure relief valve 
(Schrader) on fuel rail assembly. Use Fuel 
Pressure Gauge T80L-9974-B or equivalent. To 
gain access to fuel pressure relief valve, valve 
cap must first be removed. 


FRONT OF ENGINE 



Throttle Body 

Removal 

1. Remove engine air cleaner outlet tube between 
air cleaner and air throttle body by loosening 
two clamps. 

2. Remove snow shield by removing three plastic 
push retainers which attach the shield to the 
power steering pump bracket and accelerator 
cable bracket. 


3. Mark, and disconnect vacuum hoses at vacuum 
fittings on intake manifold, and PCV hose. 

4. Disconnect and remove accelerator and speed 
control cables from accelerator mounting 
bracket and throttle lever. 
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AND INSTALLATION (Continued) 



CUP 

N804883-S36M 


A4LD AUTO TRANS INSTALLATION 


PLUG 

N803694-S 


ACCELERATOR 

CABLE 

9A758 


PEDAL 

ASSEMBLY 

9276 



M500 MANUAL TRANS INSTALLATION 
SAME AS A4LD AUTO TRANS 
INSTALLATION EXCEPT AS SHOWN 
VIEW IN CIRCLE A 



TRANSMISSION KICK 
DOWN CABLE 
7A815 


J-NUT 

N802172-S2 





PEDAL 

ASSEMBLY 

9726 


SCREW 

N804397-S190 


V5909-2A 
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REMOVAL AND INSTALLATION (Continued) 




7. Remove four air intake throttle body to lower 
intake manifold retaining bolts and two stud 
bolts. Lift air intake throttle body assembly from 
lower intake assembly. 

8. Remove and discard gasket from lower intake 
manifold assembly. 


Throttle Body 

Installation 

1. Clean and inspect mounting faces of air intake 
throttle body assembly and lower intake 
manifold' assembly. Both surfaces must be 
clean and flat. 

2. Clean and lightly oil bolt and stud threads. 

3. Install a new gasket. 

4. Using guide pins as locators, install air intake 
throttle body assembly to lower intake manifold. 

5. Install stud bolts and four retaining bolts in 
sequence positions shown in illustration under 
Removal, Step 6. Hand tighten. 

6. Tighten bolts to 25 N-m (19 ft-lb) in sequence 
as numbered. 

7. Re-install spring-lock coupling retaining clips on 
fuel inlet and return fittings. 

8. Connect wiring harness to TP sensor, ACT 
sensor and air bypass valve. 

9. Install accelerator cable and speed control 
cable, if so equipped. 

10. Install vacuum hoses to vacuum fittings. 

11. Connect battery negative lead. 

12. Use EEC self-test to check for proper sensor 
function. Refer to the Engine/Emissions 
Diagnosis* manual. 

13. Install air cleaner outlet tube. 

14. Run engine and check idle. Adjust as 
necessary. Refer to the Engine/Emissions 
Diagnosis* manual. Install snow shield. 

15. Remove protective covers and close hood. 


Can be purchased as a separate item. 
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REMOVAL AND INSTALLATION (Continued) 


Air Bypass Valve Assembly 
Removal 

1. Disconnect air bypass valve assembly 
connector from wiring harness. 

2. Remove two air bypass valve retaining screws. 


FRONT OF ENGINE AIR BYPASS 



3. Remove air bypass valve and gasket. 

NOTE: If scraping is necessary, be careful not to 
damage air bypass valve or throttle body gasket 
surfaces, or drop material into throttle body. 


Installation 

1. Ensure that both throttle body and air bypass 
valve gasket surfaces are clean. 



2. Install gasket on throttle body surface and 
mount air bypass valve assembly, securing it 
with two retaining screws. Tighten to 9.5 N • m 
(84 in-lb). 

3. Install electrical connector to air bypass valve. 


Throttle Position (TP) Sensor 
Removal 

1. Disconnect throttle position sensor from wiring 
harness. 

2. Remove two throttle position sensor retaining 
screws. 

3. Remove throttle position sensor. 


AIR BYPASS 
VALVE 



THROTTLE 
POSITION SENSOR 
RETAINING SCREWS 


Installation 

1. Install throttle position sensor. Ensure that 
rotary tangs on sensor are in proper alignment 
and that the red seal is inside the connector 
housing. 

CAUTION: Slide rotary tangs into position over 
throttle shaft blade, then rotate TPS clockwise 
to installed position only. Failure to install the 
TPS in this manner may result in excessive idle 
speeds. 

2. Align scribe marks on air throttle body and 
throttle position sensor. Secure sensor to 
throttle body assembly with two retaining 
screws. Tighten to 1.5 N-m (13.5 in-lb). 

NOTE: This throttle position sensor is not 
adjustable. 

3. Install electrical connector to sensor. 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Pressure Relief Valve (Schrader 
Valve) 

Removal 

1. If fuel rail assembly is mounted to engine, 
remove fuel tank cap, then release pressure 
from system at pressure relief valve on fuel 
injection manifold using Fuel Pressure Gauge 
T80L-9974-B or equivalent. Cap on pressure 
relief valve must be removed. 


FUEL PRESSURE 
REGULATOR 


PRESSURE RELIEF 
VALVE CAP 


PRESSURE 
'RELIEF VALVE 


2. Using a socket wrench, remove pressure relief 
valve from fuel injection manifold. 

Installation 

Install pressure relief valve and cap. Tighten valve 
to 7.7 N-m (64 in-lb) and the cap to 0.6 N-m (5.5 
in-lb). 


Fuel Injector Manifold Assembly 
Removal 

1. Remove air intake throttle body as outlined. 

2. Disconnect fuel supply and fuel return lines as 
outlined. Remove fuel line safety clips. 

3. Carefully disconnect wiring harness from 
injectors. 
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REMOVAL AND INSTALLATION (Continued) 


6. Carefully disengage fuel rail assembly from fuel 
injectors by lifting and gently rocking the rail. 

7. Remove injectors by lifting while gently rocking 
side to side. 

8. Place removed components in a clean 
container to avoid dirt or other contamination. 

CAUTION: Injectors and fuel rail must be 
handled with extreme care to prevent damage to 
sealing areas and sensitive fuel metering 
orifices. 


Installation 

1. Examine O-ring for deterioration. Install new 
O-ring if required (two per injector). 

2. Ensure injector caps are clean and free of 
contamination or damage. 

CAUTION: Do not attempt to clean the injector 
pintle or metering orifice with brushes or tools. 
Use Rotunda Injector Cleaner/Tester 113-00001 
or equivalent. 

3. Lubricate all top O-rings with clean engine oil. 

4. Install injectors in fuel rail using light twisting¬ 
pushing motion. 

5. Lubricate all lower O-rings with clean engine oil. 

CAUTION: Do not use silicone grease to 
lubricate O-rings. Silicone grease can plug 
injectors. 

6. Carefully install rail assembly and injectors into 
lower intake manifold, one side at a time. To 
ensure that O-rings are seated, push down on 
fuel rail. 

7. While holding fuel rail assembly in place, install 
two retaining bolts finger-tight. 

8. Repeat Steps 6 and 7 for other side of fuel rail. 

9. Tighten fuel rail assembly retaining bolts to 8-12 
N m (6-8 ft-lb). 

10. Connect fuel supply and return line couplings as 
follows: 

A. Ensure that garter spring is in cage of male 
fitting. If garter spring is missing, install a 
new spring by pushing it into cage opening. 
If garter spring is damaged, remove it from 
cage with a small wire hook (do not use a 
screwdriver) and install a new spring. 

B. Clean all dirt or foreign material from both 
pieces of coupling. 

WARNING: USE ONLY THE SPECIFIED 
O-RINGS AS THEY ARE MADE OF A 
SPECIAL MATERIAL THE USE OF 
ANY O-RING OTHER THAN THE 
SPECIFIED O-RING MAY ALLOW 
THE CONNECTION TO LEAK 
INTERMITTENTLY DURING VEHICLE 
OPERATION. 


C. Lubricate male fitting and O-rings and 
inside of female fitting with clean engine oil. 

D. Install plastic indicator ring into cage 
opening if indicator ring is to be used. 

E. Fit female fitting to male fitting and push 

until garter spring snaps over flared end of 

female fitting. 

If plastic indicator ring is used, it will snap 
out of cage opening when coupling is 
connected to indicate engagement. 

F. If indicator ring is not used, ensure coupling 
engagement by visually checking to be sure 
garter spring is over flared end of female 
fitting. 


GARTER 

SPRING 



tivi i UMnicn ornnvuo 

3/8 INCH-E1ZZ-19ES76-A* 

1/2 INCH - E1ZZ-19E576B* 

5/8 INCH - E35Y-19E576-A* 

3/4 INCH-E692-19E576-A 


•ALSO AVAILABLE IN 
E35Y-19D690-A KIT WITH O-RINGS 




CHECK FOR MISSING OR DAMAGED GARTER 
SPRING-REMOVE DAMAGED SPRING WITH 
SMALL HOOKED WIRE-INSTALL NEW SPRING 
IF DAMAGED OR MISSING. 


CLEAN FITTINGS 


INSTALL NEW 
O-RINGS - USE 
ONLY SPECIFIED O-RINGS 





C - LUBRICATE WITH 
CLEAN REFRIGERANT 
OIL 


ASSEMBLE FITTING 
TOGETHER BY PUSHING 
WITH A SLIGHT TWISTING 
MOTION 


GARTER 

SPRING 



TO ENSURE COUPLING ENGAGEMENT, VISUALLY 
CHECK TO BE SURE GARTER SPRING IS OVER 

d) FLARED END OF FEMALE FITTING. __ , 

w V5908-1A 

11. Connect fuel supply (1/2 inch) and fuel return 
(3/8 inch) lines to fuel rail. Install fuel line safety 
clips. 

12. Re-install spring-lock coupling retaining clips on 
fuel inlet and return fittings. 

13. Connect fuel injector wiring harness at 
injectors. 

14. Connect vacuum line to fuel pressure regulator. 

15. Install air intake throttle body as outlined. 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Pressure Regulator 

Removal 

1. Verify fuel rail assembly is depressurized by 
removing fuel tank cap and releasing pressure 
from fuel system at pressure relief valve on fuel 
rail assembly using Fuel Pressure Gauge T80L- 
9974-B or equivalent. 

2. Remove vacuum line from pressure regulator. 

3. In order to gain access to pressure regulator 
screws, loosen or remove fuel rail to intake 
manifold mounting bolt(s) as required and 
carefully lift pressure regulator side of fuel rail. 

4. Remove three Allen socket head retaining 
screws from regulator housing, and discard. 

5. Remove pressure regulator assembly, gasket 
and O-ring. Discard gasket and O-ring. 

NOTE: If scraping is necessary, be careful not to 

damage fuel pressure regulator or fuel supply line 

gasket surfaces. 



FUEL PRESSURE REGULATOR 
RETAINING BOLTS (3 REQ'D) 


TIGHTEN TO 3-4.5 N-m (27-40 IN-LB) VS399-1C 


Installation 

1. Lubricate new fuel pressure regulator O-ring 
with clean engine oil. 

2. Ensure gasket surfaces of fuel pressure 
regulator and fuel rail assembly are clean. 

3. Install O-ring and new gasket on regulator. 

4. Using new alien head retaining screws, install 
fuel pressure regulator on fuel rail assembly. 
Tighten three retaining screws to 3.75 N-m (34 
in-lb). 

5. Carefully install pressure regulator side of fuel 
rail to injectors and intake manifold. Ensure fuel 
rail is fully seated on all three injectors and that 
the injector O-rings are seated at the top and 
bottom of each injector. While pushing down on 
fuel rail, tighten fuel rail to intake manifold 
bolt(s) to 10 N-m (7 ft-lb). 

6. Connect vacuum line to pressure regulator. 


Fuel Injection Wiring Harness 

Removal 

NOTE: Ensure ignition is in OFF position and fuel 

system is depressurized. 

1. Disconnect electrical connectors from fuel 
injectors. 

2. Disconnect connectors from main wiring 
harness and throttle position sensor, ACT 
sensor and air bypass valve. 

3. Remove wiring assembly. 

Installation 

1. Position wiring harness alongside fuel injectors. 

2. Snap electrical connectors into position on 
injectors. 

3. Connect throttle position sensor, ACT sensor, 
air bypass valve and main harness connectors. 

4. Verify that all electrical connectors are firmly 
seated. 

5. Use EEC self-test connector and procedure to 
check for sensor function. 


SPECIFICATIONS 


TORQUE SPECIFICATIONS 


Description 

N-m 

Ft-Lb 

Lower Intake Manifold to Head 

32 

24 

Air Supply Tube Clamps 

3.0 

22 In-Lb 

Air Intake Throttle Body 

Lower Intake Manifold Bolts 

25 

19 

Air Bypass Valve to Throttle Body 

9.5 

84 In-Lb 

Throttle Position Sensor to 

Throttle Body 

1.5 

15 In-Lb 

Fuel Pressure Relief (Schrader) 

Valve 

8.0 

64 In-Lb 

Fuel Pressure Relief Valve Cap 

0.6 

5.5 In-Lb 

Fuel Rail Assembly to 

Intake Assembly 

10 

7.0 

Fuel Pressure Regulator to 

Fuel Rail 

3.75 

34 In-Lb 


CV5386-1C 


SPECIAL SERVICE TOOLS 


Tool Number 

Description 

T80L-9974-B 

EFI Pressure Gauge 

D87L-9280-A 

Fuel Line Coupling 

Disconnect Tool — 3/8 Inch 

D87L-9280-B 

Fuel Line Coupling 

Disconnect Tool —1/2 Inch 


CV5387-1B 


ROTUNDA EQUIPMENT 


Model 

Description 

113-00001 

Injector Cleaner/Tester 


CV59KMB 
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SECTION 03-04B Fuel Charging and Controls—2.9L 


SUBJECT PAGE 

CLEANING AND INSPECTION 

Air Bypass Valve .. 03-04B-5 

DESCRIPTION. 03-04B-1 

OPERATION 

Air Intake Manifold. 03-04B-2 

Air Throttle Body Assembly .03-04B-4 

Fuel Injectors.03-04B-5 

Fuel Pressure Regulator ..03-04B-4 

REMOVAL AND INSTALLATION 

Air Bypass Valve Assembly.03-04B-8 

Air Intake Throttle Body. .03-04B-7 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont’d.) 

Fuel Charging Assembly .03-04B-5 

Throttle, Upper Manifold, Fuel _ .... 03-04B-5 

Fuel Injector.03-04B-13 

Fuel Pressure Regulator.03-04B-12 

Fuel Supply Manifold Assembly . 03-04B-9 

Throttle Position Sensor .03-04B-8 

Upper Intake Manifold and Throttle Body ... 03-04B-6 

SPECIFICATIONS .03-04B-14 

VEHICLE APPLICATION.03-04B-1 


VEHICLE APPLICATION 

All Ranger Truck Models. 


DESCRIPTION 


The Electronic Fuel Injection system (EFI) is 
classified as a multi-point time pulse fuel injection 
system. Fuel is metered into the intake air stream 
through six injectors mounted in the lower manifold 
near the intake ports. 

An onboard digital electronic engine control 
(EEC-IV) microcomputer receives inputs from 
various engine sensors and uses this information to 
compute the required fuel flow rate necessary to 
compute the prescribed air/fuel ratio for a given 
engine operation. This allows the air/fuel ratio to be 
very accurately controlled. The EEC-IV computer is 
programmed to automatically compensate for 
vehicle age or variability, change in altitude and also 
to permit push-starting the vehicle should it become 
necessary (manual transmission only). 


The fuel delivery subsystem consists of a high- 
pressure, in-tank mounted fuel pump, delivering fuel 
from the fuel tank through a 20-micron fuel filter to a 
fuel charging manifold assembly. 

The lower intake manifold assembly contains the 
solenoid actuated fuel injectors. The injectors (when 
energized) spray fuel into the intake Stream near the 
intake valve. j 

Constant fuel pressure is maintained at the 
injector nozzles by a pressure regulator. Fuel 
supplied by the high-pressure pump, but not 
required by the engine, is received/returned through 
the regulator and to the fuel tank. , 
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SECTION 03-04B Fuel Charging and Controls—2.9L 


SUBJECT PAGE 

CLEANING AND INSPECTION 

Air Bypass Valve .. 03-04B-5 

DESCRIPTION. 03-04B-1 

OPERATION 

Air Intake Manifold..03-04B-2 
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Fuel Pressure Regulator.03-04B-4 

REMOVAL AND INSTALLATION 

Air Bypass Valve Assembly.03-04B-8 

Air Intake Throttle Body. 03-04B-7 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont'd.) 

Fuel Charging Assembly . 03-04B-5 

Throttle, Upper Manifold, Fuel..... 03-04B-5 

Fuel Injector.. 03-04B-13 

Fuel Pressure Regulator.03-04B-12 
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VEHICLE APPLICATION 

All Ranger Truck Models. 


DESCRIPTION 


The Electronic Fuel Injection system (EFI) is 
classified as a multi-point time pulse fuel injection 
system. Fuel is metered into the intake air stream 
through six injectors mounted in the lower manifold 
near the intake ports. 

An onboard digital electronic engine control 
(EEC-IV) microcomputer receives inputs from 
various engine sensors and uses this information to 
compute the required fuel flow rate necessary to 
compute the prescribed air/fuel ratio for a given 
engine operation. This allows the air/fuel ratio to be 
very accurately controlled. The EEC-IV computer is 
programmed to automatically compensate for 
vehicle age or variability, change in altitude and also 
to permit push-starting the vehicle should it become 
necessary (manual transmission only). 


The fuel delivery subsystem consists of a high- 
pressure, in-tank mounted fuel pump, delivering fuel 
from the fuel tank through a 20-micron fuel filter to a 
fuel charging manifold assembly. 

The lower intake manifold assembly contains the 
solenoid actuated fuel injectors. The injectors (when 
energized) spray fuel into the intake stream near the 
intake valve. 

Constant fuel pressure is maintained at the 
injector nozzles by a pressure regulator. Fuel 
supplied by the high-pressure pump, but not 
required by the engine, is received/returned through 
the regulator and to the fuel tank. 






























The period of time the injectors are energized 
(injector "on time" or pulse width) is controlled by 
the vehicle computer, the pulse width is calculated 
by input data received from the exhaust gas oxygen 
(EGO) sensor, manifold absolute pressure sensor 
(MAP), engine coolant temperature (ECT), engine 
rpm (PIP), air charge temperature (ACT) and time 
since-start. 



OPERATION 


Air Intake Manifold 

The air intake manifold is a two-piece (upper and 
lower manifold) aluminum casting. Runner lengths 
are tuned to optimize engine torque and power 
output. The upper manifold provides mounting 
bosses for the throttle body assembly, bypass valve, 


accelerator control bracketry, the EGR valve, and 
vacuum taps. The lower manifold assembly includes 
the fuel supply manifold, fuel injectors, engine 
coolant temperature sensor, and thermostat/water 
outlet. 
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Fuel Pressure Regulator 


The fuel pressure regulator is attached to the fuel 
supply manifold assembly downstream of the fuel 
injectors. It regulates the fuel pressure supplied to 
the injectors. The regulator is a diaphragm-operated 
relief valve in which one side of the diaphragm 
senses fuel pressure and the other side senses 
intake manifold pressure. The nominal fuel pressure 
is established by a spring preload applied to the 
diaphragm. Balancing one side of the diaphragm 
with manifold pressure maintains a constant fuel 
pressure drop across the injector. Fuel in excess of 
that required by the engine is bypassed through the 
regulator and returned to the fuel tank. 


Air Throttle Body Assembly 

The throttle body assembly controls airflow to the 
engine through a butterfly-type valve. The throttle 
angle is controlled by multiple-link, progressive 
opening throttle linkage. The body is a single-piece 
die casting made of aluminum. 

An air bypass tube directs air around the throttle 
to an air bypass valve mounted directly to the upper 
intake manifold. The valve regulates idle airflow as a 
function of a duty cycle electronic signal from the 
EEC computer. 

Other features of the air throttle body assembly 
include: 

1. A preset stop to locate wide-open throttle. 

2. A throttle position sensor mounted to the 
throttle body. 

3. Canister purge port for evaporative emission 
control. 

4. Crankcase ventilation pressure tube. 

5. Closed throttle stop-set screw. 


THROTTLE THROTTLE 
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OPERATION (Continued) 


Fuel Injectors 

The six fuel injectors are electromechanical 
devices which both meter and atomize fuel 
delivered to the engine. The injectors are mounted 
in the lower intake manifold and are positioned so 
that their tips are directing fuel just ahead of the 
engine intake valves. The injector bodies consist of 
a solenoid-actuated pintle and needle and valve 
assembly. An electrical control signal from the 
electronic engine control unit activates the injector 
solenoid, causing the pintle to move inward off the 
seat, allowing fuel to flow. Since the injector flow 
orifice is fixed and the fuel pressure drop across the 
injector tip is constant, fuel flow to the engine is 
regulated by how long the solenoid is energized. 
Atomization is obtained by contouring the pintle at 
the point where the fuel separates, producing a 
precise conical flow pattern. 


CLEANING AND INSPECTION 


Air Bypass Valve 

Remove the air bypass valve from the upper 
manifold assembly. Remove the electrical solenoid 
assembly from the mechanical portion of the air 
bypass valve by removing the two screws, then 
sliding the mechanical portion away from the 
solenoid. 

Soak the mechanical portion in Carburetor Tune- 
Up Cleaner D9AZ-19579-B A or equivalent for 2 to 3 
minutes maximum. 

CAUTION: DO NOT EXCEED 3 MINUTES SOAK 
TIME, AND DO NOT USE CHOKE CLEANER AS 
AN INTERNAL "0"-RING MAY BEGIN TO 
DETERIORATE. 

With the mechanical portion completely 
submerged, shake in all directions: up, down, right, 
and left. Then push in on the rod that mates with the 
solenoid assembly, and again shake in all directions 
with the unit submerged and the rod held in as far as 
possible. 

Removal the unit from the cleaning fluid and dry 
out thoroughly using shop air. Assemble the air 
bypass valve to the upper manifold assembly, and 
reset idle to specification if necessary. 


REMOVAL AND INSTALLATION 


Fuel Charging Assembly 

Throttle, Upper Manifold, Fuel Supply Manifold 
and Injectors 

Pre-Service Procedures 

The fuel charging assembly consists of the air 
throttle body, and the upper and lower intake 
manifolds. Prior to service or removal of the fuel 
charging assembly, the following steps must be 
taken: 

1. Open hood and install protective covers. 

2. Disconnect battery ground cable battery lead 
and secure it out of the way. 

3. Remove air inlet tube from air cleaner to throttle 
body. 

4. Remove fuel cap to relieve tank pressure. 

5. Release pressure from fuel system at fuel 
pressure relief valve (Schrader) on fuel rail 
assembly. Use Fuel Pressure Gauge T80L- 
9974-B or equivalent. To gain access to fuel 
pressure relief valve, valve cap must first be 
removed. 


Post-Service Procedures 

After the service is complete and the fuel charging 
assembly is installed to engine, the following steps 
must be taken: 

1. Install the fuel filler cap. 

2. Connect battery ground cable. 

3. Turn ignition on and off several times without 
starting engine to pressurize the fuel system. 
Check for fuel leaks at pressure regulator, fuel 
injectors and fuel connect fittings. 

NOTE: Check all connections at fuel rails, push 
connect fittings, fuel injectors, etc. 

CAUTION: The fuel system is normally 
pressurized to 276 kPa (40 psi). 

4. Start engine and warm to operating 
temperature. Check for coolant leak if coolant 
was removed. 

5. Perform EEC-1 V Self Test to check system's 
function. Refer to Engine/Emissions 
Diagnosis* manual. Recheck for fuel leaks. 

6. Install air cleaner inlet tube to throttle body. 
Refer to Step 3. 


Can be purchased as a separate item. 
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REMOVAL AND INSTALLATION (Continued) 


Upper Intake Manifold and Throttle Body 

Removal 

1. Disconnect electrical connectors at air bypass 
valve, throttle position sensor, EGR sensor and 
air charge temperature sensor (ACT). 

2. Remove air inlet tube from air cleaner to throttle 
body. 

3. Remove snow/ice shield to expose throttle 
linkage. Disconnect throttle cable from ball 
stud. 

4. Disconnect upper intake manifold vacuum 
connectors; both the front and rear fittings 
including the EGR valve and vacuum line to fuel 
pressure regulator. 

5. Disconnect PCV closure tube from under 
throttle body and disconnect PCV vacuum tube 
from under the manifold. 


6. Remove canister purge line from fitting near 
power steering pump. 

7. Disconnect EGR tube from EGR valve by 
removing flange nut. 

8. Loosen bolt which retains A/C line at the upper 
rear of the upper manifold and disengage 
retainer. 

9. Remove six upper intake manifold retaining 
bolts. 

10. Remove upper intake and throttle body as an 
assembly from lower intake manifold. 


AIR BYPASS 



THROTTLE 

■BODY 

ASSEMBLY 


TEMPERATURE SENSOR (A.C.T.) 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Clean and inspect mounting faces of the lower 
and upper intake manifold. 

2. Position new gasket on lower intake mounting 
face. The use of alignment studs may be 
helpful. 

3. Install upper intake manifold and throttle body 
assembly to lower manifold making sure gasket 
remains in place (if alignment studs aren't 
used). Align EGR tube in valve. 

4. Install six upper intake manifold retaining bolts. 
Tighten to specification. 

5. Engage A/C line retainer cup and tighten bolt to 
specification. 

6. Tighten EGR tube and flare fitting. Tighten 
lower retainer nut at the exhaust manifold. 


7. Install canister purge line to fitting. 

8. Connect PCV vacuum hose to bottom of upper 
manifold and PCV closure hose to throttle body. 

9. Connect vacuum lines to vacuum tree, EGR 
valve, and fuel pressure regulator. 

10. Connect throttle cable to throttle body and 
install snow/ice shield. 

11. Connect electrical connector at air bypass 
valve, TP sensor, EGR sensor, and ACT 
sensor. 

NOTE: If lower intake manifold was removed, fill and 

bleed cooling system as outlined in Section 03-03, 

Engine Cooling. 


Air Intake Throttle Body 
Removal 


1. Disconnect throttle position sensor electrical 
connector. 

2. Remove air inlet duct. 

3. Remove snow/ice shield and disconnect 
throttle cable from ball stud. 

4. Disconnect air bypass hose, PCV closure hose, 
and canister purge hose from the fittings 
beneath throttle body. 


5. Remove four screws retaining throttle body to 
upper intake manifold. 

6. Carefully separate air throttle body from upper 
intake manifold. 

7. Remove and discard gasket between throttle 
body and upper intake manifold. 


THROTTLE 

POSITION 

CCKICAD 



THROTTLE BODY 
RETAINING SCREWS 
(4 REQ'D) 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1 . Ensure that both throttle body and upper intake 

3. 

Install throttle body to upper intake manifold. 

manifold gasket surfaces are clean. 

4. 

Secure throttle body assembly to upper intake 

NOTE: If scraping is necessary, be careful not to 


manifold with two remaining screws. Tighten to 

damage gasket surfaces of throttle body and upper 


8-12 N m (71-106 in-lb). 

manifold assemblies, or allow material to drop into 
manifold. 

5. 

Connect throttle position sensor electrical 
connector. 

2. Install throttle body gasket on two screws 
installed in the throttle body. 

6. 

Connect air bypass valve hose, PCV closure 
hose and canister purge hose. 


Throttle Position Sensor 



Removal 

Installation 

1 . 

Disconnect throttle position (TP) sensor from 

1 . 

Position sensor with connector facing forward 


wiring harness. 


with gasket in place. 

2. 

Remove two throttle position sensor retaining 

2. 

Secure sensor to throttle body assembly with 


screws. 


two retaining screws. Tighten to 1.2-1.8 N-m 

3. 

Remove throttle position sensor and discard 


(11-16 in-lb). 


gasket. 

3. 

Connect electrical connector to harness. 


Air Bypass Valve Assembly 
Removal 

1. Disconnect the air bypass valve assembly 3. Remove the air bypass valve and gasket, 

connector from the wiring harness. 

2. Remove the two air bypass valve retaining 
bolts. 


UPPER MAMFOLD 
ASSEMBLY 



(2 REQ'D) (4 REQ'O) V5322-2B 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Ensure that both upper intake manifold and air 
bypass valve gasket surfaces are clean. 

NOTE: If scraping is necessary, be careful not to 
damage air bypass valve or throttle body gasket 
surfaces. 


2. Install gasket and air bypass valve. 

3. Install retaining screws. Tighten to 8-11 N-m 
(71-102 lb-in). 

4. Connect electrical connector for the air bypass 
valve. 


Fuel Supply Manifold Assembly 

Removal 

1. Thoroughly clean the engine. 

2. Perform Steps 1 through 5 under Fuel Charging 
Assembly. 

3. Remove upper manifold assembly as outlined. 

4. Remove fuel line retainer clips from fuel inlet 
and return lines. 

5. Disconnect the fuel supply and return line 
connections at the fuel supply manifold. Refer 
to Section 10-01, Fuel Tanks, Lines and Filters. 

6. Remove four fuel supply manifold retaining 
bolts. 

7. Using Spring Lock Coupling Tools D87L-9280- 
A or B or equivalent, disconnect the crossover 
fuel hose from the fuel supply manifold. 

8. Carefully disengage fuel supply manifold from 
lower intake manifold. The fuel injectors are 
retained in the fuel supply manifold with clips. 


TO DISCONNECT COUPLING 

WARNING - RELIEVE FUEL SYSTEM PRESSURE BEFORE 
DISCONNECTING COUPLING 
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Installation 

1. Make sure the injector caps are clean and free 
of contamination. Inspect injector O-rings. 
Replace if required. 

CAUTION: Do not attempt to clean the 
injector pintle or metering orifice with 
brushes or tools. Use Rotunda Injector 
Cleaner/Tester 113 or equivalent. 

2. Carefully wipe the injector recesses in the 
manifold and make sure they are free of 
contamination. Lightly grease the recesses. 

CAUTION: Do not use silicone grease to 
lubricate O-rings. Silicone grease can plug 
injectors. 


3. Locate the three injectors on the RH side 
recesses of the intake manifold. Then locate 
the three on the left. 

4. Position the fuel supply manifold and press 
down firmly until the attachment holes line up. 

5. Install the four retaining bolts and tighten to 
8-11 N.m (71-102 ft-lb). 

6. Install the fuel injector retaining clips to the 
injectors. 
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REMOVAL AND INSTALLATION (Continued) 


7. Install the crossover fuel hose. Install the fuel 
supply and return line couplings as follows: 

A. Ensure that garter spring is in cage of male 
fitting. If a garter spring is missing, install a 
new spring by pushing it into cage opening. 
If garter spring is damaged, remove it from 
cage with a small wire hook (do not use a 
screwdriver) and install a new spring. 

B. Clean all dirt or foreign material from both 
pieces of coupling. 

WARNING: USE ONLY THE SPECIFIED 
O-RINGS AS THEY ARE MADE OF A 
SPECIAL MATERIAL. THE USE OF ANY 
O-RING OTHER THAN THE SPECIFIED 
O-RING MAY ALLOW THE 
CONNECTION TO LEAK 
INTERMITTENTLY DURING VEHICLE 
OPERATION. 

C. Lubricate male fitting and O- rings and 
inside of female fitting with clean engine oil. 

D. Install plastic indicator ring into cage 
opening if indicator ring is to be used. 

E. Fit female fitting to male fitting and push 
until garter spring snaps over flared end of 
female fitting. 

If plastic indicator ring is used, it will snap 
out of cage opening when coupling is 
connected to indicate engagement. 

F. If indicator ring is not used, ensure coupling 
engagement by visually checking to be sure 
garter spring is over flared end of female 
fitting. 

8. Install the spring-lock coupling retaining clips 
on fuel inlet and return fittings. Install fuel line 
safety clips. 

9. Install the upper intake manifold as outlined in 
this Section. 

10. Connect the battery ground cable. 

11. Turn the ignition key to the on position for two or 
three seconds to pressurize the fuel rail, and 
check for fuel leaks. 

12. Install the fuel injector wiring harness to the 
injectors, and install the vacuum supply hose to 
the fuel pressure regulator. 


13. Install the air inlet tube from the throttle body to 
the air cleaner. 

14. Start the vehicle and let it idle for two minutes. 
Turn the engine off and check for fuel leaks. 


GARTER 

SPRING 



REPLACEMENT GARTER SPRINGS 
3/8 INCH - E1ZZ-19E576-A' 

1/2 INCH-E1ZZ-19E5768" 

5/8 INCH - E35Y-19E576-A* 

3/4 INCH-E69Z-19E576-A 


"ALSO AVAILABLE IN 
E35Y-19D690-A KIT WITH O-RINGS 


CHECK FOR MISSING OR DAMAGED GARTER 
SPRING-REMOVE DAMAGED SPRING WITH 
SMALL HOOKED WIRE-INSTALL NEW SPRING 
© IF DAMAGED OR MISSING. 



C - LUBRICATE WITH D - ASSEMBLE FITTING 

CLEAN REFRIGERANT TOGETHER BY PUSHING 

OIL WITH A SLIGHT TWISTING 

© MOTION 





GARTER 

SPRING 


TO ENSURE COUPLING ENGAGEMENT. VISUALLY 
CHECK TO BE SURE GARTER SPRING IS OVER 
FLARED END OF FEMALE FITTING. 


V5908-1A 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Pressure Regulator 

Removal 

1. Perform Steps 1 through 5 under Fuel Charging 
Assembly Pre-Service if removing fuel pressure 
regulator while fuel supply manifold is Installed 
on engine. 

2. Remove vacuum line at pressure regulator. 

3. Remove two retaining screws from regulator 
housing. 

4. Remove pressure regulator assembly O-ring 
and washer. Discard washer and inspect O-ring 
for signs of cracks or deterioration. 

5. Inspect fuel return tube for kinks and abrasions. 


QUICK CONNECT FUEL PRESSURE 

FITTING REGULATOR 



O-RING 



V5324-1B 


Installation 

1. Lubricate fuel pressure regulator O-ring with 
light oil ESF-M6C2-A or equivalent. 

NOTE: Never use silicone grease. It will clog the 

injectors. 

2. Ensure surfaces of fuel pressure regulator and 
fuel injection manifold are clean. 

3. Install new washer and O-ring on regulator. 

4. Install fuel pressure regulator on injector 
manifold. Tighten two retaining screws to 8-11 
N-m (71-102 in-lb). 

5. Install vacuum line to regulator. 

6. Connect fuel supply and return line couplings as 
follows: 

A. Ensure that garter spring is in cage of male 
fitting. If garter spring is missing, install a 
new spring by pushing it into cage opening. 
If garter spring is damaged, remove it from 
cage with a small wire hook (do not use a 
screwdriver) and install a new spring. 

B. Clean all dirt or foreign material from both 
pieces of coupling. 

WARNING: USE ONLY THE SPECIFIED 
O-RINGS AS THEY ARE MADE OF A 


SPECIAL MATERIAL THE USE OF ANY 
O-RING OTHER THAN THE SPECIFIED 
O-RING MAY ALLOW THE CONNECTION TO 
LEAK INTERMITTENTLY DURING VEHICLE 
OPERATION. 

C. Lubricate male fitting and O- rings and 
inside of female fitting with clean engine oil. 

D. Install plastic indicator ring into cage 
opening if indicator ring is to be used. 

E. Fit female fitting to male fitting and push 
until garter spring snaps over flared end of 
female fitting. 

If plastic indicator ring is used, it will snap 
out of cage opening when coupling is 
connected to indicate engagement. 

F. If indicator ring is not used, ensure coupling 
engagement by visually checking to be sure 
garter spring is over flared end of female 
fitting. 

7. Push connect fuel supply line (1/2 inch) and 
fuel return line (3/8 inch) to fuel rail. 

8. Install fuel line safety clips. 

9. Perform Steps 1 through 5 under Fuel Charging 
Assembly Post Service. 
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REMOVAL AND INSTALLATION (Continued) 


7. Inspect injector O-rings (two per injector) for 
signs of deterioration. Replace as required. 

8. Inspect injector "plastic hat" (covering the 
injector pintle) and washer for signs of 
deterioration. Replace as required. If hat is 
missing, look for it in intake manifold. 



Installation 

1. Lubricate new O-rings with light grade oil ESF- 
M6C2-A or equivalent and install two on each 
injector. 

NOTE: Never use silicone grease. It will clog the 

injector(s). 

2. Install injector(s), using a light, twisting, pushing 
motion. 

3. Install injector retainer clip noting engagement 
with groove injector and flared edge of the cup. 
Install fuel supply manifold as outlined. Replace 
retainer clips if distorted. 


RETAINING CLIPS 
(6 REQ’D) 



LOWER 

INTAKE 

MANIFOLD 


INJECTOR 


4. Install electrical harness connectors to 
injectors. 

5. Install upper intake manifold as outlined in this 
Section. Perform Steps 1 through 6 of Fuel 
Charging Assembly Post-Service. 
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SPECIFICATIONS 


TORQUE SPECULATIONS 


Description 

Nm 

R-U> 

Lower Intake Manifold to Block 

16-20 

11-15 

EGR Valve 

16-20 

11-15 

Upper Intake Manifold to Lower Intake 
Marigold Bolts 

16-20 

11-15 

Throttle Body to Upper Intake Manifold 

8-11 

68 

Air Bypass Valve to Upper Manifold 

611 

68 

Throttle Position Sensor to Throttle Body 

1.2-1.8 

1616 in-lb 

Fuel Pressure Regulator to Injector 
Manifold 

611 

68 

Fuel Injector Manifold to Fuel Charging 
Assembly 

611 

68 

Throttle Cable Bracket to Manifold 

1620 

11-15 


CVS326-1A 


SPECIAL SERVICE TOOLS 


Tool Number 

Description 

D87L-9286A 

Spring Lock Coupling Tool — 3/8 Inch 

D87L-92866 

Spring Lock Coupling Tool —1/2 Inch 


CV53271B 
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SECTION 03-04C Fuel Charging and Controls—2.3L 


SUBJECT PAGE 

ADJUSTMENTS.03-04C-4 

CLEANING 

Air Bypass Valve.03-04C-S 

DESCRIPTION.03-0401 

OPERATION 

Components.03-0403 

REMOVAL AND INSTALLATION 

Air Bypass Valve Assembly.03-04C-9 

Fuel Charging Assembly.03-04C-5 

Fuel Injector.03-04011 

Fuel Pressure Regulator.03-04C-12 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont'd.) 

Fuel Supply Manifold Assembly .03-04010 

Pressure Relief Valve. 03-04C-10 

Secondary Throttle Lever .03-04C-10 

Throttle Body. 03-04C-9 

Throttle Position Sensor .-.03-04C-9 

SPECIAL SERVICE TOOLS. 03-04013 

SPECIFICATIONS .03-04013 

TESTING 

Pressure Check. 03-0405 

VEHICLE APPLICATION ..... 03-0401 


VEHICLE APPLICATION 

All Ranger Truck Vehicles Equipped with 2.3L EFI 
Engines. 


DESCRIPTION 


The 2.3L Electronic Fuel Injection system (EFI) is 
classified as a multi-point, pulse time, speed density, 
fuel injection system. Fuel is metered into the intake 
air stream in accordance with engine demand 
through four injectors mounted on a turned intake 
manifold. 

An outboard vehicle electronic control (EEC-IV) 
computer accepts inputs from various engine 
sensors to compute the required fuel flow rate 
necessary to maintain a prescribed air/fuel ratio 
throughout the entire engine operational range. The 
computer then outputs a command to the fuel 
injectors to meter the approximate quantity of fuel. 

The EEC-IV engine control system also 
determines and compensates for the age of the 
vehicle and its uniqueness. The system will 
automatically sense and compensate for changes in 
altitude (e.g., from sea level to mountains) and will 
also permit push-starting the vehicle should it 
become necessary (manual transmission only). 

The fuel delivery subsystem consists of a high 
pressure, chassis-mounted, electric fuel pump, 
delivering fuel from the fuel tank to a fuel charging 
manifold assembly. 

The fuel charging manifold assembly incorporates 
electrically actuated fuel injectors directly above 
each of the engine's four intake ports. The injectors, 
when energized, spray a metered quantity of fuel 
into the intake air stream. 



V6287-1A 





















































Fuel Pressure Regulator 

The fuel pressure regulator is attached to the fuel 
supply manifold assembly down stream of the fuel 
injectors. It regulates the fuel pressure supplied to 
the injectors. The regulator is a diaphragm-operated 
relief valve. One side of the diaphragm senses fuel 
pressure and the other side is subjected to intake 
manifold vacuum. The nominal fuel pressure is 
established by a spring preload applied to the 
diaphragm. Balancing one side of the diaphragm 
with manifold vacuum maintains a constant fuel 
pressure drop across the injectors. Fuel in excess of 
that used by the engine is bypassed through the 
regulator and returns to the fuel tank. 


ENGINE VACUUM 



FUEL INLET TUBE FUEL OUTLET 

(SUPPLY) TUBE (RETURN) V7787-1A 


Air Throttle Body Assembly 

The throttle body assembly controls airflow to the 
engine through a single butterfly-type valve. The 
throttle position is controlled by multiple-link, 
progressive opening, throttle linkage. The body is a 
single piece die casting made of aluminum. It has a 
single bore with an air bypass channel around the 
throttle plate. This bypass channel allows both cold 
and warm engine idle airflow control as regulated by 
an air bypass valve assembly mounted directly to 
the throttle body. THe valve assembly is an 
electromechanical device controlled by the EEC 
computer. It incorporates a linear actuator which 
positions a variable area metering valve. 
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OPERATION (Continued) 


Other features of the air throttle body assembly 
include: 

1. An adjustment screw to set the throttle plate at 
minimum idle airflow position. 

2. A preset stop to locate the WOT position. 

3. A throttle body-mounted throttle position 
sensor. 


UPPER INTAKE THROTTLE 



Fuel Supply Manifold Assembly 

The fuel supply manifold assembly delivers high 
pressure fuel from the vehicle fuel supply line to the 
four fuel injectors. The assembly consists of two 
preformed tubes or stampings, one for fuel supply 
and one for fuel return. The fuel pressure manifold 
assembly has four injector connectors, a mounting 
flange to the fuel pressure regulator, and mounting 
attachments which locate the fuel manifold 
assembly and provide with a fuel pressure relief 
valve on the fuel supply tube. 


FUEL 

PRESSURE 

RELIEF BOLT 



Air Intake Manifold 

The air intake manifold is a two piece (upper and 
lower intake manifold) aluminum casting: Runner 
lengths are tuned to optimize engine torque and 
power output. The manifold and accelerator control 
bracketry and the EGR valve and supply tube. 
Vacuum taps are provided to support various engine 
accessories. Pockets for the fuel injectors are 
machined to prevent both air and fuel leakage. The 
pockets in which the injectors are mounted, are 
placed to direct the injector fuel spray immediately in 
front of each engine intake valve. 



ADJUSTMENTS 


Refer to the Shop Manual, Engine/Emissions 
Diagnosis* manual for adjustment procedures. 


Can be purchased separately. 


















TESTING 


REMOVAL AND INSTALLATION 


Pressure Check 

1 . 

Disconnect electrical connection to inertia 
switch. 

2. 

Crank engine for 15 seconds to reduce system 
pressure. 

3. 

Remove cap from fuel pressure relief valve 
(Schrader valve). 

4. 

Install Fuel Pressure Gauge Tool T80L-0074-B 
or equivalent on fuel pressure relief valve. 

CAUTION: Use care to prevent combustion from 
fuel spillage. 

5. 

Connect inertia switch. 

6. 

Start engine and check fuel pressure. 

7. 

Accelerate engine. Pressure should remain 
stable throughout acceleration. 

CLEANING 


Air Bypass Valve 

Remove the air bypass valve from the throttle 
body assembly. Remove the electrical solenoid 
assembly from the mechanical portion of the air 
bypass valve by removing the two screws, then 
sliding the mechanical portion away from the 
solenoid. 

Soak the mechanical portion in Carburetor Tune- 
Up Cleaner D9AZ-19579-BA or equivalent for 2 to 3 
minutes maximum. 

CAUTION: Do not exceed 3 minutes soak time, 
and do not use choke cleaner as an internal 
"0"-ring may begin to deteriorate. 

Withe the mechanical portion completely 
submerged, shake in all directions: up, down, right, 
and left. Then push in on the rod that mates with the 
solenoid assembly, and again shake in all directions 
with the unit submerged and the rod held in as far a 
possible. 

Remove the unit from the cleaning fluid and dry 
out thoroughly using shop air. 


Fuel Charging Assembly. 

NOTE: If subassemblies are to be serviced and/or 
removed with the fuel charging assembly mounting 
on the engine, the following steps must be taken: 

1. Open hood and install protective covers. 

2. Ensure ignition key is in OFF position. 

3. Drain coolant from radiator. 

4. Disconnect negative battery lead and secure it 
out of the way. 

5. Remove fuel cap to relieve fuel tank pressure. 

6. Release pressure from fuel system at the fuel 
pressure relief valve using EFI Pressure Gauge 
T80L-9974-B or equivalent. The fuel pressure 
relief valve is located on the fuel injection 
supply manifold assembly in the upper RH 
corner of the engine compartment. To gain 
access to the fuel pressure relief valve, the 
valve cap must first be removed. 

NOTE: Not all assemblies may be serviceable while 
on the engine. In some cases, removal of the fuel 
charging assembly may facilitate service of the 
various subassemblies. To remove the the entire 
fuel charging assembly, the following procedure 
should be performed. 


Removal 

1. Disconnect electrical connectors at: 

a. Throttle Position Sensor 

b. Injector Wiring Harness at main engine 
harness and at water temperature indicator 
sensor. 

c. Air Charge Temperature Sensor 

d. Engine Coolant Temperature Sensor 

e. Ignition Control assembly. 

2. Disconnect upper intake manifold vacuum 

fitting connections by disconnecting: 

a. Vacuum lines at upper intake manifold 
vacuum tree. Labeling the hose locations 
with tape is recommended to aid 
reinstallation. 

b. Vacuum line to EGR valve. 

c. Vacuum line to fuel pressure regulator. 
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REMOVAL AND INSTALLATION (Continued) 


11. Remove springlock coupling retainer clips from 
fuel inlet and return fittings. 

12. Disconnect the push connect fitting at the fuel 
supply manifold and fuel return lines. 


TO DISCONNECT COUPLING 

WARNING - RELIEVE FUEL SYSTEM PRESSURE BEFORE 
DISCONNECTING COUPLING 



TOOL 

T81P-19623-G2-1/2 INCH 
T81P-19623-G1 -3/8 INCH 


\ FIT TOOL TO COUPLING 

SO THAT TOOL CAN ENTER 
CAGE TO RELEASE THE GARTER SPRING. 


PUSH TOOL INTO CAGE 



PUSH THE TOOL INTO THE CAGE 
OPENING TO RELEASE THE FEMALE 
FITTING FROM THE GARTER SPRING. 



PULL THE COUPLING MALE AND 
FEMALE FITTINGS APART 




REMOVE THE TOOL FROM THE 
DISCONNECTED SPRING LOCK 
COUPLING 


V4803-18 


13. Disconnect the electrical connectors from all 
four fuel injectors and move harness aside. 


14. Remove two fuel supply manifold retaining 
bolts. Carefully remove fuel supply manifold 
and injectors. 


NOTE: Injectors can be removed from the fuel 
supply manifold at this time by exerting a slight 
twisting/pulling motion. 


15. Remove four bottom retaining bolts from lower 
manifold. 


16. Remove four upper retaining bolts from lower 
manifold. 


NOTE: The front two bolts also secure an engine lift 
bracket. Remove lower intake manifold assembly. 


Installation 

1. Clean and inspect the mounting faces of the 
fuel charging manifold assembly and the 
cylinder head. Both surfaces must be clean and 
flat. 

2. Clean and oil manifold bolt threads. 


3. Install a new gasket. 

4. Position the lower manifold assembly to head 
and install engine lift bracket. Install four upper 
manifold retaining bolts fingertight. 


5. Install four remaining manifold bolts. Tighten all 
bolts to 20-30 N-m (15-22 ft-lb) following the 
tightening sequence. 


8 4 


CYLINDER HEAD 
5 ASSEMBLY 
6049 


Qo Qo Qo Qoi 


6 2 3 7 


FRONT OF ENGINE 


V6293-1A 


6. Install the fuel supply manifold and injectors 
with two retaining bolts. Tighten bolts to 20-30 
N-m (15-22 ft-lb). 

NOTE: Refer to Fuel Injector Installation procedure 
in this Section. 


Connect four electrical connectors to injectors. 


Ensure that gasket surfaces of upper and lower 
intake manifolds are clean. 


9. Place a new service gasket on the lower intake 
manifold assembly and place the upper intake 
manifold in position. 

10. Install five retaining bolts and tighten in 
sequence to 20-30 N-m (15-22 ft-lb). 

NOTE: The three bolts with stud heads go in hole 
positions 2, 3 and 4. 


GASKET 

9H486 



FRONT OF ENGINE 


V6294-1A 
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REMOVAL AND INSTALLATION (Continued) 


11. Install engine oil dipstick and retaining bolt. 

12. Connect fuel supply and fuel return lines to fuel 
supply manifold. 

13. Reinstall spring-lock coupling retaining clips on 
fuel inlet and return fittings. 

14. Connect EGR tube to the EGR valve. Tighten to 
25-30 N-, (18-28 ft-lb). 

15. Connect the water bypass line. Tighten clamp 
to 1.4-2.2 N-m (12-20 in-lb). 

16. Connect the PCV system hose to the fitting on 
the underside of the upper intake manifold. 

17. Connect upper intake manifold vacuum 
connections: 

• Vacuum lines at upper intake manifold 
vacuum tree. 

• EGR valve. 

• Fuel pressure regulator. 

18. Hold accelerator cable bracket in position on 
upper manifold and install retaining bolts. 
Tighten bolt to 13.5-20.5 N-m (10-15 ft-lb). 

19. Install accelerator cable to bracket. 

20. Connect accelerator cable and cruise control. 
Install throttle linkage shield. 

21. Connect electrical connectors to: 

a. Throttle position sensor 


b. Injector wiring harness 

c. Injector wiring harness at water 
temperature indicator sensor. 

d. Air charge temperature sensor. 

e. Engine coolant temperature sensor 

f. Ignition Control assembly 

g. Air bypass valve 

22. Connect air intake hose and crankcase vent 
hose. 

23. Connect negative battery cable. 

24. Install engine coolant. Refer to Section 03-03, 
Engine Cooling. 

25. eplace fuel pressure relief cap, then build up 
fuel pressure as follows: without starting the 
engine, turn key back and forth at least sixtimes 
from ON to OFF position, leaving key on for 15 
seconds each time; then check for fuel leaks. 

26. Use EEC self-test connector to check proper 
EEC-IV system functioning. 

27. Start engine and allow to run at idle until engine 
temperature stabilizes. Check for cooling 
system leaks. • 

28. Verify correct engine idle. 

29. Remove protective covers and close hood. 




V62S2-2A 
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REMOVAL AND INSTALLATION (Continued) 


discot 
body. 

th 


3. Remove air bypass valve and gasket. 

NOTE: If scraping is necessary, be careful not to 
damage air bypass valve or throttle body gasket 
surfaces, or drop material into throttle body. 

Instaiiation 

1. Ensure that both throttle body and air bypass 
valve gasket surfaces are clan. 


AIR BYPASS 
VALVE 


RETAINING 

SCREWS 



V5382-1A 

2. Install gasket on throttle body surface and 
mount air bypass valve assembly, securing it 
with two retaining screws. Tighten to 8-11 N • m 
(71-97 in-.lb). 

3. Connect electrical connector for air bypass 
valve. - - - - 


Raff 


Air Bypass Valve Assembly 
Removal 

1. Disconnect air bypass valve assembly 
connector from wiring harness. 

2. Remove two air bypass valve retaining screws. 


m 


THROTTLE 


BO 
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Fuel Charging and Controls—2.3L 


03-04C-10 


REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Position the throttle position sensor and gasket 
on the throttle body. Make sure that rotary 
tangs on sensor are in proper alignment with 
the throttle shaft blade. 

CAUTION: Slide rotary tangs into position over 
throttle shaft blade, then rotate TP sensor 
CLOCKWISE ONLY to installed position. Failure 
to install the throttle position sensor in this 
manner may result in excessive idle speeds. 

2. Align scribe marks on air throttle body and 
throttle position sensor. Secure sensor to 
throttle body with two retaining screws. Tighten 
to 1.6-1.8 N-m (14-16 in-lb). 

3. Install the air bypass valve as described in this 
Section. 

4. Connect electrical connectors to both the 
throttle position sensor and the air bypass 
valve, from the harness. 

NOTE: This throttle position sensor is non- 
adjustable. 

5. When all fuel injection system service has been 
completed, make final adjustment of the idle 
speed, if necessary. Refer to Engine/Emission 
Diagnosis* manual, Volume H or HT, Section 4. 


Secondary Throttle Lever 
Removal 

1. Disconnect accelerator cable. 

2. Disconnect and remove rod connecting primary 
and secondary lever assemblies. 

3. Remove E-ring, and steel and plastic washers. 

4. Remove secondary lever assembly. 

Installation 

1. Install secondary lever assembly on hub, with 
the spring hooked to boss on throttle body. 

2. Install plastic washer, steel washer, and E-ring. 

3. Connect rod from primary to secondary levers. 

4. Connect accelerator cable. 


Pressure Relief Valve 

Removal 

1. If the fuel charging assembly is mounted to the 
engine, remove fuel tank cap, then release 
pressure from the system by opening the 
pressure relief valve on the fuel injection supply 
manifold assembly in the upper RH corner of 
the engine compartment. Use EFI Pressure 
Gauge T80L-9974-B or equivalent. 

NOTE: The cap on the relief valve must be removed. 

2. Using an open end wrench, remove pressure 
relief valve. 


Installation 

1. Install pressure relief valve and cap. Tighten 
valve to 5.5-9.5 N-m (48-84 in-lb). Tighten cap 
to 0.5-0.7 N-m (4-6 in-lb). 


FUEL 

PRESSURE 

RELIEF 

VALVE 


MOUNTING 

ATTACHMENTS 


INJECTOR 



BOLT 
20-30 N-m 
(15-22 FT-LB) 


FUEL INJECTION 
SUPPLY MANIFOLD 
ASSEMBLY 
9S441 


FUEL RETURN 
LINE 


FUEL SUPPLY 
LINE 


V6289-1A 


Fuel Supply Manifold Assembly 

Removal 

1. Remove fuel tank cap and release pressure 
from the fuel system by opening the pressure 
relief valve in the upper RH corner of the same 
assembly of the engine compartment using EFI 
Pressure Gauge T80L-9974-B or equivalent. 

NOTE: The cap on the relief valve must be removed. 


FUEL INJECTION 
SUPPLY MANIFOLD ASSEMBLY 
9S441 


FUEL 

PRESSURE 

REGULATOR 



FUEL INJECTOR 
9F593 
(4) PLACES 

NOTE: APPLY ESE-M2C39-F 
OR ESF-M6C2-A OIL 
TO INJECTOR O-RINGS 
PRIOR TO ASSEMBLY 
(2) PLACES PER INJECTOR 


LOWER INTAKE 
MANIFOLD 
9K461 

V6295-1A 


Can be purchased separately. 















REMOVAL AND INSTALLATION (Continued) 


2. Remove the upper intake manifold as 
described in this Section. 

3. Remove injector electrical connectors. 

4. Remove spring-lock coupling retainer clips from 
fuel inlet and return fittings. 

5. Disconnect the push connect fitting at the fuel 
supply manifold and fuel return lines. 


TO DISCONNECT COUPLING 

WARNING - RELIEVE FUEL SYSTEM PRESSURE BEFORE 
DISCONNECTING COUPLING 




6. Remove two fuel supply manifold retaining 
bolts. 

7. Carefully disengage manifold and fuel injectors 
from engine and remove manifold and injectors. 

NOTE: The injectors may be removed form the 
manifold at this point, following instructions outlined 
under Fuel Injector Removal. 


Installation 

1. Lubricate new O-rings with light grade oil ESF- 
M6C2-A or equivalent and install two on each 
injector (one per injector if injectors were not 
remove from fuel supply manifold). 



V5040-1A 


CAUTION: Never use silicone grease. It will clog 

the injectors. Make sure the injector caps are 

clean and free of contamination. 

2. Install the fuel injector supply manifold and 
injectors into the intake manifold, making sure 
the injectors are well seated. 

3. Secure the fuel manifold assembly using two 
retaining bolts. Tighten to 20-30 N*m (15-22 
ft-lb). 

4. Connect injector electrical connectors. 

5. Connect fuel supply and return lines to fuel 
supply manifold. 

6. Reinstall spring-lock coupling retainer clips on 
fuel inlet and return fittings. 

7. Install the upper intake manifold as detailed in 
this Section. 

8. Install the cap on the relief valve if removed. 


Fuel Injector 
Removal 

1. Remove fuel tank cap and release pressure 
from fuel system by opening the fuel pressure 
relief valve using EFI Pressure Gauge T80L- 
9974-B or equivalent. 

NOTE: The cap on the relief valve must be removed. 















REMOVAL AND INSTALLATION (Continued) 


2. Carefully remove electrical connectors from 
individual injectors. 

3. Remove fuel supply manifold as outlined. 

4. Grasping injector body, pull up while gently 
rocking injector from side-to-side. 



Installation 

1. Lubricate new O-rings with light grade oil ESF- 
M6C2 or equivalent and install two on each 
injector. 

NOTE: Never use silicone grease. It will clog the 
injectors. 


Install injector(s) into fuel supply manifold. Use 
a light, twisting, pushing motion to install them. 

Carefully seat fuel supply manifold assembly 
and injectors. Secure manifold with two 
attaching bolts. Tighten to 20-30 N-m (15-22 
ft-lb). 

Connect injector electrical connectors. 

Connect Fuel supply and return lines. Install the 
fuel line retainer clips. 


Fuel Pressure Regulator 

Removal 

1. Ensure assembly is depressurized by removing 
fuel tank cap and releasing pressure from fuel 
system by opening the pressure relief valve on 
the fuel injection supply manifold assembly in 
the upper RH corner of the engine 
compartment. Use EFI Pressure Gauge T80L- 
9974-B or equivalent. 

2. Remove vacuum line at pressure regulator. 

3. Remove three Allen retaining screws from 
regulator housing and discard. 

4. Remove pressure regulator assembly, gasket 
and O-ring. Discard gasket and O-ring. 

5. If scraping is necessary, be careful not to 
damage fuel pressure regulator or fuel supply 
line gasket surfaces. 



FUEL PRESSURE 
REGULATOR 


FUEL 
, SUPPLY 
MANIFOLD 














Installation 

1. Lubricate new fuel pressure regulator O-ring 
with light oil ESF-M6C2-A or equivalent. 

NOTE: Never use silicone grease. It will clog the 
injectors. 

2. Make sure gasket surfaces of fuel pressure 
regulator and fuel injection manifold are clean. 


3. Install new O-ring and new gasket on regulator. 

4. Using new Allen head retaining screws, install 
fuel pressure regulator on injector manifold. 
Tighten three retaining screws to 3.0-4.5 N-m 
(26-40 ft-lb). 

5. Install vacuum line at pressure regulator. 


SPECIFICATIONS 


Description 

Nrn 

Ft-Lb 

Lower Intake Manifold to Head 

20-30 

15-22 

EGR Tube 

25-35 

18-28 

Air Supply Tube Clamps 

1.7-2.6 

15-23 in-lb 

Upper Intake Manifold to Lower 

Intake Manifold Bolts 

20-30 

15-22.5 

Throttle Body to Upper Intake 

Manifold 

16-20 

12-15 

Air Bypass Valve to Throttle Body 

8-11.5 

6-8.5 

Throttle Position Sensor to 

Throttle Body 

1.6-1.8 

14-15 in-lb 

Fuel Pressure Regular to 

Injector Manifold 

3-4.5 

26-40 in-lb 

Fuel Supply Manifold to 

Fuel Charging Assembly 

20-30 

15-22 

Water Bypass Line 

1.4-2.2 

12-20 in-lb 

Fuel Pressure Relief Cap 

0.5 min. 

4.4 min. 

Fuel Pressure Relief Valve 

5.5-9.5 

4.1-7.0 

Upper Intake Manifold Vacuum Tree 

16-24 

12-18 

Accelerator Cable Bracket 

13.5-20.5 

10-15 

Engine Oil Dipstick 

20-30 

15-22.5 

CV4898-1D 



SPECIAL SERVICE TOOLS 


Tool Number 

Description 

T80L-9974-8 

EFI Pressure Gauge 

D87L-9280-A 

Fuel Line Disconnect Tool (3/8-inch) 

D87L-9280-B 

Fuel Line Disconnect Tool (1/2-inch) 


ROTUNDA EQUIPMENT 



113-00001 


Description 


Injector Cleaner/Tester 


1 


CV4967-1D 


CV4897-1C 






































































SECTION 03-05 Accessory Drive 
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VEHICLE APPLICATION. 03-05-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 


Vehicle equipped with 2.3L or 3.0L engines use 
V-ribbed drive belts for all accessories. Ranger and 
Bronco II vehicles equipped with the 2.9L engine 
use the V-belt design. All belts must be properly 
adjusted at all times. Loose belt(s) will result in 
slippage which may cause a noise complaint or 
improper accessory operation (alternator won't 
charge, etc.). Overly tight belts will place severe 
loads on accessory bearing. 



Q1690-1B 


Adjustments 


Belt Tension Adjustment 

To ensure proper tension, these guidelines should 
be followed: 

1. Use Belt Tension Gauge T63L-8620-A or 
equivalent, as shown. 

NOTE: Gauge should be at mid-point between two 
pulleys. 



2. Set belt tension as shown in the illustrations in 
this section under Removal and Installation. 

a. Loosen accessory adjustment and pivot 
bolts. 

b. Move accessory as shown (use care not to 
damage accessory housing). 

c. Tighten adjustment bolt to specification. 

d. Release pressure. 

e. Tighten pivot bolt to specification. 

f. Check belt tension. 

g. Reset tension if not to specifications. 






















03-05-2 


Accessory Drive 


03-05-2 


REMOVAL AND INSTALLATION 


Fan and Viscous Clutch 

2.3L 1-4 Gasoline Engine 

Removal 

1. Remove two screws retaining shroud to 
radiator. (If equipped with fingerguard, remove 
two screw, disconnect overflow tube and 
remove from vehicle.) Disconnect overflow 
tube and lift shroud off lower retaining clips. 
Place shroud behind fan in order to access fan 
bolts. 

2. Remove four screws retaining clutch and fan 
assembly to pulley. Remove assembly from 
vehicle. 

3. Remove four screws retaining fan to clutch and 
separate. 



Installation 

1. Position fan to clutch and secure with four 
screws. Tighten to 6-8 N-m (4.5-6 ft-lb). 

2. Position fan and clutch assembly to pully and 
secure with four screws. Tighten to 16-24 N-m 
(12-18 ft-lb). 

3. Install shroud to radiator. Tighten screws to 
5.5-8 N-m (4-6 ft-lb). 


2.9L Gasoline Engine 
Removal 

1. Remove the fan shroud or fingerguard. Refer to 
Section 03-03, Engine Cooling. 

2. Remove the large nut which attaches the 
viscous clutch to the hub of the water pump 
shaft using Fan Clutch Pulley Holder T83T- 
6312-A and Fan Clutch Nut Wrench T83T- 
6312-B or equivalents. 

CAUTION: This nut has a LH thread and must be 
rotated clockwise for removal. 


T84T-6312-D 



T84T-6312-C 

Q2142-1C 













03-05-3 


Accessory Drive 


03-05-3 


REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Install the bolts attaching the fan to the clutch. 
Tighten to 6-8 N-m (4.5-6 ft-lb). 

2. Install the clutch/fan assembly on the water 
pump shaft. Install the nut using Fan Clutch 
Pulley Holder T83T-6312-A and Fan Clutch Nut 
Wrench T83T-6312-B. Tighten to 40-135 N-m 
(30-100 ft-lb). 

CAUTION: This nut has a LH thread and must be 
rotated counterclockwise for tightening. 

3. Install the fan shroud or fingerguard. 


3.0L V-6 Gasoline Engine 

Removal 

1. Dissemble the fan shroud or remove 
fingerguard. Refer to Section 03-03, Engine 
Cooling. 

2. Remove two screws retaining shroud to 
radiator. (If equipped with fingerguard remove 
two screws, disconnect overflow tube and 
remove from vehicle.) Disconnect overflow 
tube and lift shroud off lower retaining clips. 
Place shroud behind fan. 

3. Loosen the large nut which attaches the 
viscous clutch to the hub of the water pump 
shaft using a 22mm wrench. 

CAUTION: This nut has a LH thread and must be 

rotated clockwise for removal. 

4. Remove the fan and clutch as an assembly. 

5. Remove the bolts attaching the fan to the 
clutch, if necessary. 

Installation 

1. Install the bolts attaching the fan to the clutch 
and tighten to 6-8 N-m (55-70 in-lb). 

2. Install the clutch/fan assembly on the water 
pump shaft and tighten the nut using a 22mm 
wrench. 

CAUTION: This nut has a LH thread and must 

be rotated counterclockwise for tightening. 


3. Tighten to 41 -135 N • m (30-100 ft-lb). 

4. Install the fan shroud of fingerguard to radiator. 
Tighten screws to 5.58 N-m (4-5 ft-lb). 



(55-70 IN-LB) Q1758-1B 
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Accessory Drive 


03-05-4 
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Accessory Drive 


03-05-5 


REMOVAL AND INSTALLATION (Continued) 


Aerostar—3.01 Engine 

3.0L ENGINE BELT INSTALLATION - WITHOUT AIR CONDITIONING 

BELT DRIVE-CRANKSHAFT 
TO WATER PUMP TO 
POWER STEERING 
PUMP-8620 



















3 0L ENGINE BELT INSTALLATION 
WITH AH CONDITIONING 


BELT DRIVE-CRANKSHAFT 
TO WATER PUMP TO ALTERNATOR 
TO A/C COMPRESSOR 
8620 



FRONT OF 
ENGINE 


CD 

BELT 

TENSION 

CHECK 


BELT DRIVE- 
CRANKSHAFT 
TO WATER PUMP 
TO POWER STEERING 


VIEW V 


IDLER 



POWER 

STEERING 


IDLER 



ALTERNATOR 

IDLER 

AIR CONDITIONING 

WATER PUMP 
CRANKSHAFT 


VIEW V 
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Accessory Drive 
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REMOVAL AND INSTALLATION (Continued) 

















03-05-8 


Accessory Drive 
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REMOVAL AND INSTALLATION (Continued) 


Ranger—2.3L Engine 


2.3L ENGINE BELT INSTALLATION - WITHOUT POWER 
STEERING OR AIR CONDITIONING 



BELT 

CRANKSHAFT 
TO WATER PUMP 

TO ALTERNATOR 


VIEW Z 



Q177S-1A 


2.32 ENGINE BELT INSTALLATION - 
WITH POWER STEBUNG WITHOUT AIR CONDITIONING 



















03 - 05-9 


Accessory Drive 
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REMOVAL AND INSTALLATION (Continued) 


2.3L ENGINE BELT INSTALLATION - WITH POWER STEERING 
AND AIR CONOmONMG 



BELT CRANKSHAFT 
TO WATER PUMP 
TO AIR CONDITIONER 
COMPRESSOR 

® 


BELT CRANKSHAFT 
TO POWER STEERING 
TO ALTERNATOR 
TO WATER PUMP 

® 



BELT TENSION SPECIFICATIONS 



New® 

Used/Reset® 

Allowable Minimum® 

Tension Codes 

N (lbs) 

N (lbs) 

N (lbs) 

B 

444-622 (100-140) 

355-444 (80-100) 

266 (60) 

C 

533-711 (120-160) 

489-578 (110-130) 

311 (70) 

D 

667-845 (150-190) 

622-711 (140-160) 

400(90) 


®New installation, no run time. 

®Used belt, more than 10 minutes of operation. 

(3)When checking belt tension or a used belt, the tension must be above the “allowable minimum." If below minimum, it must be “Reset” (adjusted). 

CQ2369-2D 































03-05-10 


SPECIAL SERVICE TOOLS 

SPECIAL SERVICE TOOLS 


Number 

Description 

T63L-8620-A 

Belt Tension Gauge 

T83T-6312-C 

Fan Clutch Pulley Holder 

T83T-6312-D 

Fan Clutch Nut Wrench 

079L-6731-A 

Strap Wrench 


CQ1782-1A 


ROTUN DA EQUIPMENT _ 

Model _ Description ______ 

021-00028 Belt Tension Gauge __ 

CQ1783-1A 
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Engine Cranking 


03-06-1 


SECTION 03-06 Engine Cranking 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II vehicles. 


When the starter is not is use, one of the field coils 
is connected directly to ground through a set of 
contacts. When the starter is first connected to the 
battery, current flows through the grounded field 
coil, actuating a movable pole shoe. The pole shoe 
is attached to the starter drive plunger lever and 
thus the drive is forced into engagement with the 
flywheel. 

When the movable pole shoe is fully seated, it 
opens the field coil grounding contacts and the 
starter is then in normal operation. Normal field 
current and a shunt coil is used to maintain the 
movable pole shoe in the fully seated position during 
the time that the starter is cranking the engine. 


TESTING 


Jump Starting 

The following instructions for starting the vehicle 
with jumper cables contain precautions that should 
be observed to avoid possible injury, or damage to 
the vehicle. 

WARNING: KEEP BATTERIES OUT OF REACH 
OF CHILDREN. THEY CONTAIN SULFURIC ACID. 
AVOID CONTACT WITH SKIN, EYES OR 
CLOTHING. ALSO, SHIELD YOUR EYES WHEN 
WORKING NEAR THE BATTERY TO PROTECT 
AGAINST POSSIBLE SPLASHING OF ACID 
SOLUTION. IN CASE OF ACID CONTACT WITH 
SKIN, EYES, OR CLOTHING, FLUSH 
IMMEDIATELY WITH WATER FOR A MINIMUM 
OF 15 MINUTES. IF ACID IS SWALLOWED, 
DRINK LARGE QUANTITIES OF MILK OR 
WATER, FOLLOWED BY MILK OF MAGNESIA, A 
BEATEN EGG OR VEGETABLE OIL. CALL A 
PHYSICIAN IMMEDIATELY. 


DESCRIPTION 


The function of the starting system is to crank the 
engine at a speed fast enough to permit the engine 
to start. Heavy cables, connectors, and switches are 
used in the starting system because of the large 
amount of current required by the starter while it is 
cranking the engine. The amount of resistance in the 
starting circuit must be kept to an absolute minimum 
to provide maximum current for starter operation. 
Loose or corroded connections, relay contacts, or 
partially broken cables will result in slower than 
normal cranking speeds, and may even prevent the 
starter from cranking the engine. 

The starting system includes the starter motor 
with an integral positive-engagement drive, the 
battery, a remote control starter switch (part of the 
ignition switch), the neutral start switch (used with 
automatic transmissions), the clutch interlock switch 
(used with manual transmissions), the starter relay, 
and heavy circuit wiring. 


STARTING CIRCUIT 


f-HHh- 

+ BATTERY 


STARTER RELAY 


.3 




•START SWITCH IN OFF POSITION 

NEUTRAL START SWITCH 
(AUTOMATIC TRANSMISSION ONLY) 
OR 

CLUTCH INTERLOCK SWITCH 
(MANUAL TRANSMISSION ONLY) 


-MIL 


STARTER 


J2703-1A 


Turning the ignition switch to the START position 
actuates the starter relay through the starter control 
circuit. The starter relay then connects the battery to 
the starter. 

Vehicles equipped with an automatic transmission 
have a neutral start switch in the starter control 
circuit. This prevents operation of the starter if the 
selector level is not in the N (NEUTRAL) or P 
(PARK) position. 



























TESTING (Continued) 


WARNING: HYDROGEN AND OXYGEN GASES 
ARE PRODUCED DURING NORMAL BATTERY 
OPERATION. THIS GAS MIXTURE CAN 
EXPLODE IF FLAMES, SPARKS OR LIGHTED 
TOBACCO ARE BROUGHT NEAR THE 
BATTERY. WHEN CHARGING OR USING A 
BATTERY IN AN ENCLOSED SPACE, ALWAYS 
PROVIDE VENTILATION AND SHIELD YOUR 
EYES. 

CAUTION: Use only a 12 volt jumper system. A 
12-volt starting motor and ignition system can 
be damaged beyond repair by connecting it to a 
system of higher voltage. 


To Jump Start: (Ground Battery) 

WARNING: TO AVOID ANY POSSIBILITY OF 
INJURY, USE PARTICULAR CARE WHEN 
CONNECTING A BOOSTER BATTERY TO A 
DISCHARGED BATTERY. 

1. Position vehicles so jumper cables will reach, 
being careful that vehicles DO NOT TOUCH. 


JUMP STARTING 

MAKE CONNECTIONS IN NUMERICAL 
ORDER (DISCONNECT IN REVERSE 
ORDER 4. 3. 2. 1) 


SECOND JUMPER 0 




DISCHARGED 

BATTERY 


MAKE SURE VEHICLES 
DO NOT TOUCH 


2. Turn on heater blower motor (set control on 
DEFROST for vehicles equipped with 
automatic temperature control) of vehicle to be 
started. Turn off all other switches and lights. 

3. Make jumper cable connections. 

• Connect one end of the first jumper cable to 
the positive (+) terminal of the discharged 
battery. Connect other end to positive 
terminal of booster battery. 

• Connect one end of the second jumper cable 
to the negative (-) terminal of the BOOSTER 
battery and then the other end to an engine 
bolt head or good metallic contact spot on 
the engine of the vehicle to be started, NOT 
TO THE NEGATIVE (-) BATTERY 
TERMINAL. 


WARNING: MAKING THE FINAL CABLE 
CONNECTION COULD CAUSE AN ELECTRICAL 
ARC WHICH, IF MADE NEAR THE BATTERY, 
COULD CAUSE AN EXPLOSION. REFER TO 
WARNING AT THE BEGINNING OF THE JUMP 
STARTING PROCEDURE. 

• Ensure the jumper cables are not in the way 
of moving engine parts. 

• Start the engine of the vehicle with the good 
battery and run the engine at a moderate 
speed. 

• Start the engine of the vehicle with the 
discharged battery. Follow starting 
instructions described in Owner’s Guide. 

WARNING: DO NOT DISCONNECT THE 
BATTERY OF THE VEHICLE TO BE STARTED. 
DISCONNECTING THE BATTERY COULD 
DAMAGE THE VEHICLE'S ELECTRONIC 
SYSTEMS. 

• Leave all switches off except the heater 
blower motor. Reduce engine speed to idle 
on both vehicles to prevent possible damage 
to the vehicle electrical system. 

4. Remove cables in the exact REVERSE 
sequence. Begin by removing the cable from 
the engine of the vehicle that had the 
discharged battery. 


On Vehicle Testing 

If Starter Cranks Slowly 

1. BATTERY—Use jumper cables per 
instructions. If this corrects problem, check 
condition of battery. Recharge or replace if 
necessary. Clean battery posts, cable lugs and 
and tighten. Refer to Section 14-01, Battery. 

2. CABLES—If Step 1 does not correct problem, 
clean and tighten connections at starter, relay 
and battery ground on engine. Eyelet terminals 
should not be easily rotated by hand. Also, 
check for short to ground. 

3. STARTER—If above steps do not correct 
problem, replace starter. 

If Starter Does Not Crank But Starter Relay 

Operates (Clicks) 

1. BATTERY—Use jumper cables, check battery, 
etc., as mentioned previously. 

2. CABLE—Clean and tighten connections at 
starter and relay. Ensure wire strands are 
secure in eyelets. 

3. STARTER—If above steps do not correct 
problem, replace starter. 











TESTING (Continued) 


If Starter Does Not Crank and Relay Chatters 
or Does Not Click 

1. BATTERY—Use jumper cables, check battery, 
etc., as mentioned previously. 

2. RELAY—Remove push-on connector from 
relay (red w/blue stripe wire). Ensure 
connection is clean and secure. Ensure relay 
bracket is grounded. 

If connections are good, check operation by jumping 
with push-on connection off and transmission in 
PARK or NEUTRAL. Jumper above described 
terminal to relay main terminal (BAT side) or battery 
positive post. If this corrects problem, check ignition 
switch, neutral switch or clutch interlock switch and 
wiring in start circuit for open or loose connections. 
If jumper across relay does not correct problem, 
replace relay. 

If Starter Spins (Humming Noise) But Does 
Not Crank Engine 

STARTER—Remove and check armature shaft 
for corrosion (clean or replace). If no corrosion, 
repair starter or replace slipping drive. 


Starter Load Test 

Conduct this test if the starter cranks slowly and a 
comparison of the current output with specifications 
is desired. 

Connect the test equipment as shown. Ensure no 
current is flowing through the ammeter and heavy- 
duty carbon pile rheostat portion of the circuit 
(rheostat at maximum counterclockwise position). 

Crank the engine with the ignition OFF, and 
determine the exact reading on the voltmeter. This 
test is accomplished by disconnecting the push- on 
connector S at the starter relay and by connecting 
the remote control starter switch from the positive 
battery terminal to the S terminal of the starter relay. 

Stop cranking the engine. Then, reduce the 
resistance of the carbon pile until the voltmeter 
indicates the same reading as that obtained while 
the starter cranked the engine. The ammeter will 
indicate the starter current draw under load. Refer to 
Specifications. 


VOLTMETER/ 


STARTER LOAD TEST 

yCAR BON PILE RHEOSTAT 
V, AMMETER 


. POSITIVE LEAD 
/-► TO OTHER CIRCUITS 




STARTER RELAY 


STARTER SWITCH 
(ON IGNITION 
SWITCH) 

\ • 


TO 

BATTERY 



NEUTRAL START SWITCH 
(AUTOMATIC TRANSMISSION) 
CLUTCH INTERLOCK SWITCH 
(MANUAL TRANSMISSION) 


STARTER 



Armature Open Circuit Test 

An open circuit armature may sometimes be 
detected by examining the commutator for evidence 
of burning. A spot burned on the commutator is 
caused by an arc formed every time the commutator 
segment, connected to the open circuit winding, 
passes under a brush. 



























VOLTMETER 
NEGATIVE LEAD 





















Diagnosis Guide 

Use the following Diagnosis Guide to assist in 
locating the possible cause of any starter complaint 
that may occur. 


CONDITION 

POSSIBLE CAUSE 

RESOLUTION 

Engine will not crank. 

1. Loose, corroded, or broken cables or 
connectors. 

1. Clean and tighten cable connections 
— check wire strands in eyelets. 
Replace if necessary. 


2. Undercharged battery. 

2. Check battery. Charge or replace. 


3. Burned fusible links (2) in main wire 
feed to ignition switch. 

3. Check fusible links and replace if 
necessary. 


4. Starter relay. 

4. Check all connections and two 
mounting screws. With transmission in 
PARK or NEUTRAL, connect a 
jumper from the small terminal of the 
starter relay to the battery. If this 
jumper activates starter, check wiring 
to relay. If relay is not activated by 
jumper, replace relay. 


5. Loose, corroded or open wiring to 
ignition switch, neutral switch, or clutch 
interlock switch. 

5. Clean and tighten connections or 
replace wiring. Replace switches if 
necessary. 


6. Starter motor. 

6. Repair or replace as required. 

Engine will not crank — starter relay 
clicks. 

1. Loose cable connections at relay or 
starter. 

1. Clean and tighten cable connections — 
check wire strands in eyelets. 


2. Undercharged battery. 

2. Check battery. Charge or replace. 


3. Starter motor. 

3. Repair or replace as required. 

Engine will not crank — starter spins. 

1. Starter motor. 

1. Remove starter and inspect drive. 
Replace as required. 


2. Flywheel ring gear. 

2. Remove starter and inspect ring gear 
teeth (also starter drive pinions). 

Replace as required. 

Engine cranks continuously with key off. 

1. Starter relay. 

1. Replace starter relay. 

Engine cranks slowly. 

1. Loose connections or corroded battery 
cables. 

1. Clean and tighten cable connections. 


2. Undercharged battery. 

2. Check battery. Charge or replace. ■ 


3. Starter motor. 

3. Repair or replace as required. 


CJ3827-2A 
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REMOVAL AND INSTALLATION 


Starter Motor 


Removal 

1. Disconnect the negative battery cable. 

2. Raise the vehicle on a hoist. 

3. Disconnect the relay-to-starter cable assembly 
at the starter terminal. 

4. Remove the starter mounting bolts. Remove 
the starter assembly. 


Installation 

1. Position the starter assembly to the flywheel 
housing and start the mounting bolts. 

2. Snug all bolts while holding the starter squarely 
against its mounting surface and fully inserted 
into the pilot hole. Tighten the bolts to 21-27 
N-m (15-20 ft-lb). 

3. Connect the relay-to-starter cable assembly to 
starter motor. Tighten the screw and washer 
assembly to 7.90-14.6 N-m (70-130 in-lb). 

4. Lower the vehicle. Connect negative battery 
cable to battery. Check the operation of the 
starter. 
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DISASSEMBLY AND ASSEMBLY 


Use the following procedure when it becomes 
necessary to completely overhaul the starter. The 
illustration shows a disassembled starter. 


COVER ASSEMBLY 
11060 


LEVER 

ASSEMBLY 

11067 


SPRING 

11103 



COVER SCREW 
' 389614 




KIT - STARTING 
MOTOR CONTACT 
POINT-11134 


GROMMET 

11A120 


HOLDER - BRUSH 
11061 


I BRUSH 

SCREW POLE 11056 

PIECE-11415 


FIELD C 
110 



INSULATOR 
BRUSH HOLDER 
11062 



SPRING - BRUSH 
11059 


PIN 
306313-S 



KIT - STARTING 
MOTOR DRIVE 


PLATE ASSEMBLY 
BRUSH END 
11050 


/ 11383 
' / 11223 


FLANGE 

11106' 





HOUSING 

ASSEMBLY 

11130 


SLEEVE 

11105 


CORE ASSEMBLY 
11005 



POLE PIECE 
11120 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Starter Motor 

Disassembly 

1. Remove the cover screw and cover through 
bolts. 

2. Remove the pivot pin retaining the starter gear 
plunger lever and remove the lever, starter 
drive end housing, armature, and drive plunger 
return spring. 

3. Remove the stop ring retainer. Remove and 
discard the stop ring retaining the starter drive 
gear to the end of the armature shaft, and 
remove the starter drive gear assembly. 

4. Remove the brush end plate and insulator 
assembly. 

5. Remove brushes from plastic brush holder and 
lift out brush holder. Note location of brush 
holder with respect to end terminal. 

6. Remove the two rivets retaining the ground 
brushes to frame. 

7. On the field coil that operates the starter drive 
gear actuating lever, bend the edges on the 
field coil retaining sleeve and remove the 
sleeve and retainer. 

8. Remove the three coil retaining screws using 
an arbor press. The arbor press prevents the 
wrench from slipping out the screw. Cut the field 
coil connection at the switch post lead and 
remove small diameter ground wire from upper 
tab riveted to frame. Remove pole shoes and 
coils from frame. 


POLE SHOE SCREW REMOVAL 


USE ARBOR PRESS 



9. Cut the positive brush leads from the field coils, 
as close to the field connection point as 
possible. 


Cleaning and Inspection 

1. Use a brush or air to clean the field coils, 
armature, commutator, armature shaft, brush 
end plate, and drive end housing. Wash all 
other parts in solvent and dry the parts. 

2. Inspect the armature windings for broken or 
burned insulation and unwelded or open 
connections. 

3. Check the armature for open circuits and 
grounds. 

4. Check the commutator for runout. Inspect the 
armature shaft and the two bearings for scoring 
and excessive wear. If the commutator is rough, 
or more than 0.127mm (0.005 inch) out-of¬ 
round, turn it down. 

COMMUTATOR RUNOUT CHECK 


DIAL INDICATOR 
TOOI-4201-C 



5. Check the plastic brush holder for cracks or 

broken mounting pads. Replace the brushes if 

worn to 6.35mm (1 /4 inch) in length. Check the 
field brush connections. A brush kit and contact 

kit are available. All other assemblies are to be 

replaced rather than repaired. 


HELD COIL ASSEMBLY 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Examine the wear pattern on the starter drive 
teeth. The pinion teeth must penetrate to a 
depth greater than 1/2 the ring gear tooth 
depth to eliminate premature ring gear and 
starter drive failure. 

7. Replace starter drives and ring gears having 
milled, pitted or broken teeth or that show 
evidence of inadequate engagement. 




PtNtON AND RING GEAR WEAR PATTERNS 



MILLED GEARS 


J2713-2A 


Assembly 

1. Position the three coils and pole pieces, then 
install the attaching screws. As the pole shoe 
screws are tightened, strike the frame several 
sharp blows with a soft-faced hammer to seat 
and align the pole shoes, then stake the 
screws. 

2. Install the remaining coil and retainer and bend 
the tabs to secure the coils to the frame. 

3. Position the new insulated field brushes lead on 
the field coil terminal. Install the clip provided 
with the brushes to hold the brush lead to the 
terminal. Solder the lead, clip and terminal 
together using rosin core solder. Use a 300- 
watt iron. 

4. Check for continuity and grounds in the 
assembled coils. 

5. The coil which is around the retaining sleeve is 
to be grounded by positioning the small 
diameter wire leading from it, under the copper 
tab held by the rivet which attaches the contact 
to the frame. 

6. Attach the ground brushes to the starter frame 
with rivets. 

7. Apply a thin coating of Lubriplate 777 or 
equivalent on the armature shaft splines. Install 


the starter motor drive gear assembly to the 
armature shaft and install a new retaining stop 
ring. Install a new stop retainer. 

8. Install the armature in the starter frame. 

9. Partially fill the drive end housing bearing bore 
with Multi-purpose Grease D0AZ-19584-AA 
(ESR-M1C159A or ESB-M1C93-A) or 
equivalent (approximately 1 /4 full). Position the 
starter drive gear plunger lever to the frame and 
starter drive assembly. 

10. Position the starter drive plunger lever return 
spring and the drive end housing to the frame. 
Install brush holder, and insert brushes and 
springs. Install brush holder insulator. 

11. Position end plate to frame, and align plate 
locater with frame slot. Install and tighten the 
through bolts to 6.21 -8.47 N • m (55-75 in-lb). Do 
not pinch brush leads when installing end plate. 
Install pivot pin. 

12. Position the drive gear plunger lever cover on 
the starter and fasten with the cover screw in 
the frame. 

13. Check the starter no-load current draw. 
















03-06-10 


Engine Cranking 


03-06-10 


DISASSEMBLY AND ASSEMBLY (Continued) 


Starter Drive Replacement 

1. Remove the starter drive plunger cover. 

2. Remove the pivot pin retaining the starter drive 
plunger lever. 

3. Loosen the through bolts enough to allow 
removal of the drive end housing, starter drive 
plunger lever and return spring. 

4. Remove the drive gear stop ring retainer and 
stop ring from the end of the armature shaft and 
remove the drive gear assembly. 

5. Apply a thin coating of Lubriplate 777 or 
equivalent on the armature shaft splines. Install 
the drive gear assembly on the armature shaft 
and install a new stop ring. 

6. Position the starter gear plunger lever on the 
starter frame. Ensure the plunger lever 
properly engages the starter drive 
assembly. 

7. Install a new stop-ring retainer. Partially fill the 
drive end housing bearing bore with Multi- 
Purpose Grease D0AZ-19584-AA (ESR- 
M1C159-A or ESB-M1C93-A) or equivalent 
(approximately 1/4 full). Position the starter 
drive plunger lever return spring and drive end 
housing to the starter frame. Tighten the 
through bolts to 6.21-8.47 N-m (55-75 in-lb). 

8. Position the starter drive plunger lever cover, 
with its gasket, on the starter. Tighten the 
attaching screw. 


Brush Replacement 

Replace the starter brushes when they are worn 

to 6.3mm (1/4 inch). Always install a complete set of 

new brushes. 

1. Remove the two through bolts from the starter 
frame. 

2. Remove the brush end plate, brush springs and 
brushes from the holder. 

3. Remove the ground brush attaching rivets from 
the frame and remove the brushes. 

4. Cut the insulated brush leads from the field 
coils, as close to the field connection point as 
possible. 

5. Check the plastic brush holder for cracks or 
broken mounting pads. Replace if necessary. 

6. Position the new insulated field brushes lead on 
the field coil connection. Position and crimp the 
clip provided with the brushes to hold the brush 
lead to the connection. Solder the lead, clip, 
and connection together using rosin core 
solder. Use a 300-watt iron. 


7. Install the ground brush leads to the frame with 
the attaching rivets and secure. 

8. Install brush holder. Insert brushes in holder 
and install brush springs. Positive brush leads 
should be positioned in their respective slots in 
the brush holder to prevent potential grounding. 

9. Install the brush end plate. Ensure end plate 
insulator is positioned properly on the end 
plate. 

10. Install the two through bolts to the starter 
frame. Tighten to 6.21-8.47 N-m (55-75 in-lb). 

11. Connect the starter to a battery to check its 
operation. 


Armature Replacement 

1. Remove starter drive plunger lever cover and 
retaining screw. 

2. Remove the through bolts, pivot pin, drive end 
housing, drive plunger lever return spring, and 
brush end plate. 

3. Remove starter gear plunger lever. Remove 
brushes and lift out brush holder. 

4. Remove the armature. If the starter drive gear 
assembly is being reused, remove the stop ring 
from the end of the armature shaft, and remove 
the drive gear assembly. 

5. Place the drive gear assembly on the new 
armature with a new stop ring. 

6. Install the armature in the starter frame. 

7. Position the drive gear plunger lever to the 
frame and drive gear assembly. 

8. Partially fill the drive end housing bearing bore 
with Multi-Purpose Grease D0AZ-19584-AA 
(ESR-M1 Cl 59-A or ESB-M1C93-A) or 
equivalent (approximately 1 /4 full). Position the 
drive plunger lever return spring and the drive 
end housing to the starter frame. Ensure the 
stop ring retainer is seated properly in the drive 
housing. 

9. Install brush holder. Insert brushes in holder 
and install brush springs. Positive brush leads 
should be positioned in their respective slots to 
prevent grounding. 

10. Install the brush end plate (be certain end plate 
insulator is positioned properly on end plate). 

11. Install the two through bolts to the starter 
frame. Tighten to 6.21-8.47 N-m (55-75 in-lb). 
Install pivot pin. 

12. Install starter drive plunger lever cover and 
tighten retaining screw. 

13. Check the starter no-load current draw. 
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SPECIFICATIONS 


POSITIVE ENGAGEMENT STARTER 


Positive Engagement Starter Motor 

Starter Brushes 

Through 

Bolt 

Torque 

Nm 

(In-Lbs) 

Mounting 

Bolt 

Torque 

Nm 

(Ft-Lbs) 

Ola. 

mm (Inches) 

Current Draw 
Under Normal 
Load 
(Amps) 

Normal 

Engine 

Cranking 

Speed 

(RPM) 

Current 

Draw 

No. 

Load 

(Amps) 

Mfg. 

Length 

mm 

(Inches) 

Wear 

Limit 

mm 

(Inches) 

Spring 

Tension 

kg 

(Ounces) 

101.60 (4) 

150-200 

180-250 

80 

12.2 

(0.50) 

6.35 

(0.25) 

2.27 

(80) 

6.21-8.47 

(55-75) 

21.27 

(15-20) 


Maximum Commutator runout is 0.1270mm (0.005 inch). Maximum starting circuit voltage drop (battery positive terminal to starter terminal) at normal 
engine temperature is 0-5 volt____ 


SPECIAL SERVICE TOOLS 


Toot Number 

Description 

TOOL 10044-A 

Generator Pole Screw Wrench 

TOOL 4201-C 

Dial Indicator 


CJ3169-2A 


ROTUNDA EQUIPMENT 


Toot Number 

Description 

078-00005 

Starting and Charging Tester 


CJ3683-1A 
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SECTION 03-07A Engine Ignition—2.9L and 3.0L 
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VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II vehicles 
equipped with 2.9L or 3.0L engines. 


DESCRIPTION 


Ignition System Features 

• Distributor: The distributor is of a universal design. 
It has a gear-driven die cast base that 
incorporates an integrally mounted TFI-IV 
module. A Hall effect stator assembly replaces 
the coil stator. This design deletes the 
conventional centrifugal/vacuum advance 
mechanism. 

NOTE: Distributor calibration is not required. 

• Rotor: A blade-type rotor is used. 

• Spark Plug: A 14mm (35/64-inch) standard reach, 
tapered seat plug is used. 


Spark Plug Wires: The spark plug wires are similar 
in design to the Duraspark wires. 

Module: The module is the Thick Film Integrated 
IV (TFI-IV) Ignition Module. The module is 
contained in moulded thermoplastic and is 
mounted on the distributor base. The TFI-IV 
module used on manual transaxles features a 
"push start" mode. This will allow push starting of 
the vehicle should it be necessary. 

Coil: Vehicles equipped with the TFI-IV module 
use an E-Core ignition coil. 
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DESCRIPTION (Continued) 
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DESCRIPTION (Continued) 


Distributor Components, internal 



SCREW 



B4247-1B 


OPERATION 


The operation of the universal distributor is 
accomplished through the Hall effect vane switch 
assembly, which causes the ignition coil to be 
switched off and on by the EEC-IV and TFI-IV 
modules. The vane switch is an encapsulated 
package consisting of a Hall sensor on one side, 
and permanent magnet on the other side. 



B4191-1A 


A rotary vane cup, made of ferrous metal, is used to 
trigger the signal off and on. 



When the window of the vane cup is between the 
magnet and Hall effect device, a magnetic flux field 
is completed from the magnet, through the Hall 
effect device, and back to the magnet. 



, HALL EFFECT 
DEVICE 


B429B-1B 


As the vane passes through this opening, the flux 
lines are shunted through the vane and back to the 
magnet. 




PERMANENT 

MAGNET 


B4296-1B 

During this time, a voltage is produced as the vane 
passes through the opening. When the vane clears 
the opening, the window edge causes the signal to 
go to 0 volts. The signal is then used by the EEC-IV 
system for crankshaft position sensing and for 
computation of the desired spark advance based on 
engine demand and calibration. The conditioned 
spark advance and voltage distribution is 
accomplished through a conventional rotor, cap and 
ignition wires. 




















O3-07A-4 


Engine Ignition—2.9L and 3.0L 


03-07A-4 


OPERATION (Continued) 


Distributor identification 

The distributor assembly can be identified by the 
part number information printed on a decal attached 
to the side of the distributor base. 



ADJUSTMENTS 


Refer to Engine/Emissions Diagnosis* manual. 

NOTE: Changing the timing can only be by 
Technical Service Bulletin authorization. 


REMOVAL AND INSTALLATION 


Distributor Assembly 

The distributor is cam gear driven and uses no 
centrifugal or vacuum advance. The distributor 
contains the vane switch stator assembly and 
octane rod. The distributor is conventionally 
mounted on the engine. Replace the distributor 
assembly if service procedures other than those 
outlined are required. 

Removal 

1. Disconnect primary wiring connector from 
distributor. 

NOTE: Before removing the distributor cap, mark 
position of No. 1 wire tower on distributor base for 
future use. 

2. Remove distributor cap as outlined and position 
it and attached wires aside so as not to interfere 
with distributor removal. 

3. Rotate engine until No. 1 piston is at TDC on 
compression stroke. 

4. Remove rotor as outlined. 

5. Remove TFI-IV harness connector. 

6. Remove distributor hold-down bolt and clamp. 
Remove distributor. 

Installation 

1. If crankshaft position was disturbed, rotate 
engine until No. 1 piston is at TDC on 
compression stroke. 

a. Align timing marks for correct initial timing. 


b. Rotate distributor shaft so blade on rotor is 
pointing toward mark previously made on 
distributor base. 

c. Continue rotating slightly so leading edge 
of vane is centered in vane switch stator 
assembly. 

d. Rotate distributor in block to align leading 
edge and vane switch stator assembly. 
Verify rotor is pointing at No. 1 cap terminal. 

e. Install distributor hold-down bolt and clamp. 
Do not tighten at this time. 

2. If vane and vane switch stator cannot be 
aligned by rotating distributor in block, pull 
distributor out of block enough to disengage 
distributor gear, and rotate distributor shaft to 
engage a different distributor gear tooth. 
Repeat Step 1 as necessary. 

3. Connect distributor to wiring harness. 

4. Install distributor cap and rotor as outlined. 
Install ignition wires. Check that ignition wires 
are securely connected to distributor cap and 
spark plugs. Tighten distributor capscrews to 
2.0-2.6 N-m (17-25 Ib-ft). 

5. Check initial timing. Adjust if necessary. 


Ignition Module—TFI-IV 
Removal 

1. Using a screwdriver, remove distributor cap as 
outlined and position it and attached wires 
aside so as not to interfere with work area. 

2. Remove TFI-IV harness connector. 

3. Remove distributor from engine as outlined. 

4. Place removed distributor on work bench. 
Remove two TFI-IV module attachment screws. 

5. Pull RH side of module down toward distributor 
mounting flange and back up to disengage 
module terminals from connector in distributor 
base. The module may be pulled toward flange 
and away from distributor. 

CAUTION: Do not attempt to lift module from 
mounting surface prior to moving entire TFI-IV 
module toward distributor flange as pins will 
break at distributor/module connector. 



May be purchased as a separate item. 
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REMOVAL AND INSTALLATION (Continued) 


installation 

1. Coat metal base plate of TFI-IV ignition module 
with a 0.79mm (1/32-inch) thick ribbon of 
Dielectric Silicone Compound D7AZ-19A331-A 
(ESE-M1C171-A) or equivalent. 

2. Place TFI-IV module on distributor base 
mounting surface. 

3. Carefully position TFI-IV module assembly 
toward distributor bowl and securely engage 
three distributor connector terminals. 

4. Install two TFI-IV module mounting screws. 
Tighten to 1.7-4.0 N-m (15-35 lb-in) starting 
with upper RH screw. 

5. install distributor on engine as outlined. 

6. Install distributor cap as outlined. Tighten cap 
mounting screws to 2.0-2.6 N-m (18-23 lb-in). 

7. Install TFI-IV harness connector. 

8. Using an induction timing light, verify engine 
timing per engine decal. 

9. If engine was originally timed with "positive 
buy" timing, deface or destroy "positive buy" 
timing label. 


Stator Assembly 

NOTE: Do not attempt to replace the stator without 

an arbor press. 

Removal 

1. Using a screwdriver, remove distributor cap as 
outlined. Position cap and wires aside so as not 
to interfere with work area. Remove TFI-IV 
module connector. 

2. Remove distributor from block. Refer to 
distributor removal. 

3. Remove rotor as outlined. 

4. Remove two screws holding TFI-IV module to 
base. 

5. Remove module, wipe grease from base and 
from module, keeping surfaces free of dirt. 

6. Remove two screws holding armature. Remove 
armature. 

NOTE: Hold gear to loosen armature screws, do not 

hold armature. 

7. To ease assembly, mark armature and gear 
with a felt tip pen to note position. 

8. Remove and discard pins in gear. 

9. Invert distributor and place in Axle Bearing/ 
Seal Plate T75L-1165-B or equivalent, and 
press off gear using Pinion Bearing Cone 
Remover Tool D79L-4621-A or equivalent. 




10. De-burr and polish shaft with emery paper and 
wipe so that the shaft slides out freely from 
distributor base. 

11. Remove thrust washer from distributor shaft 
and retain. 

12. Remove shaft assembly. 

13. Remove octane rod retaining screw and retain. 

14. Remove octane rod assembly and retain. 

15. Remove two stator assembly screws and 
retain. 

16. Remove stator assembly from top of bowl. 

17. Inspect base bushing for wear or signs of 
excess heat concentration. Replace complete 
distributor assembly if damaged. 

18. Inspect base O-ring for cuts or damage and 
replace if necessary. 

19. Inspect base for cracks and wear. Replace 
complete distributor assembly if damage is 
found. 


Installation 

1. Place stator assembly over bushing and press 
down to seat. 

2. Place stator connector in position. Tab should 
fit in notch on base, and fastening eyelets 
should align with screw holes. 

3. Position wires away from moving parts. 

4. Install two stator screws. Tighten to 2.8-3.9 
N-m (25-35 lb-in). 

5. Place end of octane rod onto same post as 
original stator. Only one post should easily fit in 
rod hole (3.0L only). 

6. Install octane rod screw. Tighten to 1.7-4.0 
N-m (15-35 lb-in) (3.0L only). 

7. Apply a light coat of ESF-M2C70-A or 
equivalent, to distributor shaft below armature. 

8. Insert shaft through base bushing. 
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REMOVAL AND INSTALLATION (Continued) 


9. Place a 1/2-inc 
invert and plac< 

H 

h deep well socket over shaft, 
s on arbor plate. 

JL 

1 



■ 


1 ^ 

? B4299-1A 



10. Place distributor gear on shaft and line up mark 
on armature and gear. 

NOTE: Hole in shaft and gear must be lined up as 
accurately as possible to ensure ease of roll pin 
insertion. 

11. Place a 5/8-inch deep well socket over shaft 
and gear and press gear to align with original 
drill hole. 

NOTE: If gear holes do not align, gear must be 
removed and pressed on again. A drift punch will not 
align holes. 



12. Insert new roll pin through gear and shaft. 

13. Replace and tighten armature screws to 2.8-4.0 
N-m (25-35 lb-in), 

14. Check distributor for free movement over full 
rotation of shaft. 

NOTE: If armature hits stator, replace entire 

distributor. 

15. Wipe all dirt from back of module and top, 
distributor module mounting face. 

16. Apply Silicone Dielectric Compound D7AZ- 
19A331-A or equivalent to back of module and 
spread evenly (thin, even coverage). 

17. Turn distributor base upside down such that 
stator connector is in full view. 

18. Insert module and ensure that three module 
pins are inserted into stator connector. Fully 
seat module into connector and against base. 

19. Install two module screws. Tighten to 1.7-4.0 
N-m (15-35 lb-in). 

20. Install distributor into block per distributor 
replacement procedure. 

21. Connect TFI-IV module to wiring harness. 

22. Replace rotor as outlined. 

23. Replace cap as outlined and tighten screws to 
specification. 

24. Retime engine. 


Distributor Cap 
Removal 

Loosen distributor cap hold-down screws. Remove 
the cap straight off the distributor to prevent damage 
to the rotor blade and spring. 

Installation 

1. Position distributor cap on distributor noting 
square alignment locator. Tighten hold-down 
screws to 2.0-2.6 N-m (18-23 lb-in). Care 
should be taken to prevent damage to rotor 
blade and spring. 

2. Install secondary wires, noting correct locations 
on distributor cap. 


Distributor Rotor 
Removal 

1. Remove secondary wire and cap from 
distributor as outlined. 

2. Remove rotor by pulling straight off distributor. 
Installation 

1. Install rotor on distributor. 

2. Install distributor cap and secondary wires. 
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REMOVAL AND INSTALLATION (Continued) 


Spark Plug Wires 
Removal 

1. When removing wires from spark plugs, use 
Spark Plug Removal Tool T74P-6666-A or 
equivalent. Grasp and twist the boot back and 
forth on plug insulator to free boot. Use special 
tool to pull boot from plug. Do not pull on wire 
directly, or it may become separated from 
connector inside boot. 


SPARK PLUG 
WIRE REMOVAL 
T74P-6666-A 
OR EQUIVALENT 



TWIST AND PULL 


83496-10 


2. When removing wires from distributor cap or 
coil, grasp boot by hand and remove with 
twisting and pulling motion. Do not pull on 
wire- 


installation 

1. Whenever a high-tension wire is removed for 
any reason from a spark plug, coil or distributor 
cap, or a new high tension wire is installed, 
Motorcraft Silicone Dielectric Compound 
D7AZ-1 9A331 -A (ESE-M1 Cl 71 - A) or 
equivalent must be applied to boot before it is 
reconnected. Using a small clean tool, coat 
entire interior surface of boot with Motorcraft 
Silicone Dielectric Compound D7AZ-19A331-A 
(ESE-M1C171-A) or equivalent. 

2. Insert each wire on proper terminal of 
distributor cap. Ensure wires are all the way 
down over their terminals. The No. 1 terminal is 
identified on cap. Install wires starting with No. 
1 terminal. The firing order is 1-4-2-5-3-6, 
clockwise for both the 2.9L and 3.0L engines. 

3. Remove wire retaining brackets from old high- 
tension wire set and install them on new set in 
same relative position. Install wires in brackets 
on valve rocker arm covers. 

4. Connect wires to proper spark plugs. 

5. Install coil wire. 


Spark Plugs 

The 3.0L engine uses special 0.708 inch reach, 
tapered seat design plugs. 



The 2.9L engine uses 18mm (0.708 inch) 
standard reach, tapered seat design spark plugs. 


Spark Plug Hole Tapersert Installation 

WARNING: USE PROTECTIVE EYE GLASSES AT 
ALL TIMES. 

NOTE: Cylinder head must be removed from vehicle 
to prevent metal shavings from entering engine. 

Refer to Section 03-01 a, 3.0L V-6 Engine—Aerostar 
or Section 03-01 c, 2.9L V-6 Engine—Ranger/ 
Bronco II for cylinder head removal and installation. 


Tap 

1. Thoroughly clean spark plug counterbore walls 
and seat, removing all dirt and foreign material. 

2. Lubricate cutting threads of tap with cutting oil. 

3. Engage top pilot into spark plug port threads. 

4. Using ratchet wrench and keeping tap aligned, 
rotate tap until depth stop collar bottoms on 
face of port and tightens against retaining ring. 

NOTE: Use of power tools is not approved for 

installation of taperserts. 

5. Using an air hose, blow out as many shavings 
as possible. 

6. If stop collar is loose, tap has not penetrated to 
full depth. 

7. Remove tap from hole. 

8. Clear shavings from hole and cylinder with air 
hose. 


Installation 

CAUTION: Repeat Steps 1 through 8 to ensure a 
clean bore. 

1. Lubricate mandrel threads and tapersert with 
aluminum cutting coil. Thread tapersert onto 
mandrel with larger counterbore end toward 
18mm (11/16-inch) hex body until one thread of 
mandrel shows beyond tip of tapersert. 
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REMOVAL AND INSTALLATION (Continued) 


2. Install tapersert into tapped hole. Tighten 
18mm (11 /16-inch) hex to 68 N-m (50 ft-lb). 


3. Holding 11mm (7/16-inch) hex mandrel to 
prevent rotation, loosen 18mm (11/16-inch) 
hex body approximately one-half turn to 
achieve breakaway action. 

4. Remove tool from installed tapersert 

NOTE: Tapersert should be flush to 1mm 
(0.039 inch) below spark plug gasket seat. 

5. Thoroughly clean cylinder head before 
installing spark plug. Tighten spark plugs to 
7-20 N-m (5-14 ft-lb). 


1. TAP 


2. INSTALL 


CUTTING 

THREADS 



7/16 HEX 
(11mm) 

RETAINING 

RING 


DEPTH STOP 
AND GUIDE 
COLLAR 


PILOT 

THREADS 


PC' 


7/16 HEX 
(11mm) 


11/16 HEX 
-BODY 
(18mm) 


THREADED 

MANDREL 

B4323-1A 


CLEANING AND INSPECTION 


Distributor Cap 

Wash the distributor cap with soap and water. Dry 
the cap with compressed air. Inspect the cap for 
cracks, broken carbon button, carbon tracks, or dirt 
or corrosion on the terminals. Replace the cap if it is 
damaged. Refer to Distributor Cap Removal and 
Installation. 


Rotor 

Wipe the rotor with a clean, damp cloth. Dry with 
compressed air. Inspect and replace rotor if cracks, 
carbon tracks, burns, damaged points or spring is 
observed. 


Ignition Coil 

Wipe coil tower with a clean cloth dampened with 
soap and water. Remove any soap film and dry with 
compressed air. Inspect for cracks, carbon tracking 
and dirt. 


Spark Plug Wires 

Without removing the high-tension wires from the 
spark plugs, distributor cap or coil, wipe the wires 
with a clean, damp cloth and inspect them for visible 
damage such as cuts, pinches, cracks or torn boots. 
Replace only wires that are damaged. Refer to 
Spark Plug Wire Removal and Installation. 


Tachometer Connection 

The ignition coil connector allows a tachometer 
connection, using an alligator clip, without removal 
of the coil connector. This is accomplished by 
inserting the alligator clip into the back of the 
connector, onto the dark green/yellow dotted wire. 

CAUTION: Do not allow this clip to accidentally 
ground to a metal surface. It may permanently 
damage the coil. 



B4324-1A 
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CLEANING AND INSPECTION (Continued) 


OIL FOULED 


IDENTIFIED BY WET BLACK 
DEPOSITS ON THE INSULATOR 
SHELL BORE ELECTRODES. 

CAUSED BY EXCESSIVE OIL 
ENTERING COM 8U ST ION 
CHAMBER THROUGH WORN 
RINGS AND PISTONS, 

EXCESSIVE CLEARANCE 
BETWEEN VALVE GUIDES AND 
STEMS, OR WORN OR LOOSE 
BEARINGS. REPLACE THE PLUG. 



B4230-2A 














SPECIFICATIONS 


SPECIAL SERVICE TOOLS 


TORQUE SPECIFICATIONS — 2.9L AND 3.0L EFIV-6 


ft n a # 8 ■> rt 

uotcnpnon 

Nrei 

Ft-U> 

Distributor Hold-Down Bote 

5-7 

3.7-5.2 

Connector Hold-Down Plate Screws 

1.7-4.0 

15-35 In-Lb 

Spark Plugs 

9-20 

7-15 

TFI Ignition Module Mounting Screws 

1.7-4.0 

15-35 In-Lb 

Distributor Cap Hoid-Down Screws 

1.74.0 

15-35 In-Lb 

Stator Assembly Retainer Plate Screws 

1.84.3 

15-35 


SPECIAL SERVICE TOOLS 

Tool Number 

Ducitotion 

T74P-6666-A 

Spark Plug Wire Removal Tool 

T75L-1165-B 

Axle Bearing Seal Plate 

D84L-1123-A 

Bearing Puller Attachment 

D79L4821-A 

Pinion Bearing Cone Remover 
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SECTION 03-07B Engine Ignition—2.3L 
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ADJUSTMENTS 
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DIAGNOSIS AND TESTING 

Tachometer Connection. 03-07B-3 


SUBJECT PAGE 

REMOVAL AND INSTALLATION 

Crankshaft Timing Sensor Assembly... 03-07B-3 

DIS Ignition Module Assembly. 03-07B-6 

Ignition Coil Assemblies. 03-07B-7 

Spark Plug Wires .......... 03-07B-9 

SPECIFICATIONS .03-07B-9 

VEHICLE APPLICATION.03-07B-1 


VEHICLE APPLICATION 

All Ranger Vehicles Equipped with 2.3L Twin Plug 
Engines. 


DESCRIPTION 


Distributorless Ignition System 

In the Distributorless Ignition System (DIS) all 
engine timing and spark distribution is handled 
electronically with no moving parts. This system has 
fewer parts that require replacement and provides a 
more accurately timed spark. During basic 
operation, the EEC IV determines the ignition timing 
required by the engine and a DIS module 
determines which ignition coil to fire. 


















DESCRIPTION (Continued) 


2.3L OHC DUAL PLUG 
DISTRIBUTORLESS IGNITION SYSTEM 


D __ h- 

< ° - n 

, i Q £L cl a_ £ 

> o a: o. in a 


—(FUNCTIONS.' T 
IP selects coH(s) 

Q drives coil(s) p—, 

drives tach ItJ 

O passes PIP to EEC-IV n—, 

provides ignition LOS li-d 


DIS IGNITION MODULE 


TACHOMETER 


CRANKSHAFT 
TIMING SENSOR 




DUAL VANE 
ACTUATOR 


onnnn o 
z o o o o ^ 

A rrrr 
^ w ^ w -* 

. o 


EEC IV 
MODULE 

I GNITION FUNCTIONS : 
calculates 
spark angle 
determines coil 
turn on and 
firing time 






INTAKE (LH) COIL 


B4248-2A 


Components 

The distributorless ignition system (DIS) for the 2.3L 
twin spark plug engine consists of the following 
components: 

• Crankshaft timing sensor 


• DIS module 

• Two ignition coil packs 

• Spark angle portion of EEC IV 


Crankshaft Timing Sensor 

The crankshaft timing sensor is a dual hall effect 
magnetic switch, which is actuated by the dual vane 
cup on the crankshaft pulley hub assembly. This 
sensor generates two separate signals, PIP (profile 
ignition pick-up) and CID (cylinder identification). 


The PIP signal provides base timing and RPM 
information, while the CID signal is used to 
synchronize the ignition coils. Initial timing (base 
timing) is set at 10 degrees BTDC and is not 
adjustable. 
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DESCRIPTION (Continued) 


Ignition Coil Packs 

Two ignition coil packs are used for the 23.L dual 
plug engine. The two ignition coil packs are triggered 
by the DIS module and are timed by the EEC IV. 
Each coil pack contains two separate ignition coils 
for a total of four ignition coils. Each ignition coil fires 
two spark plugs simultaneously, one spark plug on 
the compression stroke and one on the exhaust 
stroke. The spark plug fired on the exhaust stroke 
uses very little of the ignition coils stored energy, 
and the majority of the ignition coils energy is used 
by the spark plug on the compression stroke. Since 
these two spark plus are connected in series, the 
firing voltage of one spark plug will be negative with 
respect to ground, while the other will be positive 
with respect to ground. Refer to the Engine/ 
Emissions Diagnosis Manual (Volume H) for 
additional information on spark plug polarity. 


DIS Module 

The main function of the DIS module is to switch 
between ignition coils and trigger the coils to spark. 
The DIS ignition module receives the PIP and CID 
signals from the crankshaft timing sensor, and the 
SPOUT (spark out) signal from the EEC IV module. 
During normal operation, PIP is passed on to the 
EEC IV module and provides base timing and RPM 
information. The CID signal provides the DIS ignition 
module with the information required to switch 
between the coils for cylinders 1 and 4 and the coils 
for cylinders 2 and 3. The SPOUT signal (from the 
EEC IV) contains the optimum spark timing and 
dwell time information. The dwell time is controlled 
or varied by varying the duty cycle (duration) of the 
SPOUT signal. This feature is called CCD (computer 
controlled dwell). Therefore, with the proper inputs 
of PIP, CID and SPOUT the DIS ignition module 
turns the ignition coils on and off in the proper 
sequence for spark control. 


Failure Mode Effects Management 

During some DIS faults the failure mode effects 
management (FMEM) portion of the DIS ignition 
module will maintain vehicle operation. If the DIS 
ignition module does not receive the SPOUT input it 
will automatically turn the ignition coils on and off 
using the PIP signal. However, this will result in fixed 
spark timing (ten degrees BTDC) and a fixed dwell 
time (no CCD). If the DIS ignition module does not 
receive the CID input, random coil synchronization 
will be attempted by the module. Therefore, several 
start attempts may be required to start the engine. 


Dual Plug Inhibit 

Dual Plug Inhibit (DPI) is a function of the EEC IV 
that is used when the vehicle is being started. During 
engine cranking the EEC IV will only fire the spark 
plugs on the right hand side of the engine. When the 
engine has started, the EEC IV will send a signal to 
the DIS module to start normal dual plug operation. 


Ignition Diagnostic Monitor 

The Ignition Diagnostic Monitor (IDM) is a function of 
the DIS module. The DIS module sends information 
on system failures to the EEC IV which stores the 
information for diagnostic self test. The IDM signal 
also is used to drive the vehicle instrument 
tachometer, and test tachometer for system 
diagnosis. 

Additional information on the DIS theory of 
operation is contained in the Engine/Emissions 
Diagnosis Manual (Volume H). 


ADJUSTMENTS 


Ignition Timing 

Ignition timing is preset at 10 degrees ± 2 degrees 
BTDC, and is not adjustable. 


DIAGNOSIS AND TESTING 


Procedures for system diagnosis and testing are 
shown in the Engine/Emissions Diagnosis* Manual 
(Volume H). 


Tachometer Connection 

The service tachometer test connection is 
accomplished through the use of the EEC IV 
Breakout Box. Refer to the Engine/Emission 
Diagnosis Manual* (Volume H). 


REMOVAL AND INSTALLATION 


Crankshaft Timing Sensor Assembly 

Removal 

1. Disconnect the crankshaft timing sensor 
assembly electrical connectors from the engine 
harness. 

2. Remove the large electrical connector from the 
crankshaft timing sensor assembly by prying 
out the red retaining clip and removing the four 
wires. 


DARK 



ORANGE STRIPE B4311-1A 


*Can be purchased as a separate item. 
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REMOVAL AND INSTALLATION (Continued) 


3. Remove the crankshaft pulley assembly by 
removing the accessory drive belts, and then 
the four bolts that retain it to the crankshaft 
pulley hub assembly. 

4. Remove the timing belt outer cover. Refer to 
Section 03-01 b, 2.3L Engine—Ranger. 



5. Rotate the crankshaft so that the keyway is at 
the ten o'clock position. This will place the vane 
window of both inner and outer vane cups Over 
the crankshaft timing sensor assembly. 

NOTE: The vane cups are attached to the 
crankshaft pulley hub assembly. 

6. Remove two crankshaft timing sensor 
assembly retaining bolts, and the plastic wire 
harness retainer which secures the crankshaft 
timing sensor harness to its mounting bracket. 
Then remove the crankshaft timing sensor 
assembly, sliding the electrical wires out from 
behind the inner timing belt cover. 











REMOVAL AND INSTALLATION (Continued) 












DIS Ignition Module Assembly 

Removal 

1. Disconnect each electrical connector at the DIS 
ignition module assembly by pushing down on 
the connector locking tabs where it is stamped 
"PUSH", and then pull it away from the module. 

2. Remove three retaining screws, remove ignition 
module assembly from the lower intake 
manifold. 


LOWER INTAKE 
MANIFOLD 
ASSEMBLY 
9K461 


IGNITION MODULE 
ASSEMBLY-12A297 

BOLTS 
2.5-3.5 N m 

(22-31 IN-LB) B4315-1A 


Installation 

1. Apply an even coat (approximately 0.80mm, 
1/32 inch), of Silicone Dielectric Compound 
D7AZ-1 9A331 -A (ESE-M1 Cl 71-A) or 
equivalent, to the mounting surface of the DIS 
module. 

2. Mount the DIS ignition module assembly onto 
the intake manifold assembly. Tighten the 
retaining screws to 2.5-3.5 N-m (22-31 in-lb). 

3. Install electrical connectors onto the ignition 
module assembly. 






































REMOVAL AND INSTALLATION (Continued) 


Ignition Coil Assemblies 
Removal 

1. Disconnect the spark plug wires from the 
ignition coils. Refer to Spark Plug Wires 
Removal and Installation in this Section. 

2. Disconnect the engine harness electrical 
connector from the ignition coil assembly. 

3. Remove the ignition coil assembly by removing 
the four retaining screws. 

NOTE: On vehicles equipped with power steering it 
may be necessary to remove the intake (left hand) 
coil and bracket as an assembly. 


COIL 

BRACKET 

(RH) 


COIL PACK 
'ASSEMBLY 



COIL 

BRACKET (LH) 


FRONT OF 
ENGINE 


B4251-1A 


Installation 

1. Mount the ignition coil to its bracket and hand 
tighten the four retaining screws. 

2. Reconnect the engine harness electrical 
connector to the ignition coil assembly. 


3. Install the spark plug wires as shown in this 
Section under Spark Plug Wires Removal and 
Installation. 
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REMOVAL AND INSTALLATION (Continued) 
























REMOVAL AND INSTALLATION (Continued) 


Spark Plug Wires 
Removal 

When removing the wires from the spark plugs, use 
Spark Plug Wire Remover T74P-6666-A or 
equivalent. Grasp and twist the boot back and forth 
on the plug insulator to free the boot. Use the 
special tool to pull the boot from the plug. Do not pull 
on the wire directly, as it may become separated 
from the connector inside the boot. 


SPARK PLUG 
WIRE REMOVAL 
T74P-6666-A 
OR EQUIVALENT 



B3496-1D 


When removing wires from the ignition coil, squeeze 
the locking tabs of the coil wire retainer by hand and 
remove with a twisting and pulling motion. Do not 

pull on the wire. 



Installation 

1. Whenever a high tension wire is removed for 
any reason from a spark plug or ignition coil or a 
new high tension wire is installed, Silicone 
Dielectric Compound D7AZ-19A331-A or 
equivalent must be applied to the boot before it 
is connected. Using a small, clean tool, coat the 
entire interior surface of boot with Silicone 
Dielectric Compound D7AZ-19A331-A or 
equivalent. 

2. Insert each wire on the proper terminal of the 
ignition coil. Ensure that the coil boots are fully 
seated and both locking tabs are engaged. The 
terminals are identified on the ignition coils. 
Install wires as shown in the illustration. The 
2.3L firing order is 1 -3-4-2 for both ignition coil 
assemblies. 

3. Remove the wire retaining brackets from the 
old high tension wire set and install them on the 
new set in the same relative position. Install the 
wires in the brackets on the valve rocker arm 
cover. 

4. Connect wires to the proper spark plugs. 


CLEANING AND INSPECTION 


Ignition Coils 

Wipe the coil towers with a clean cloth dampened 
with soap and water. Remove any soap film and dry 
with compressed air. Inspect for cracks, carbon 
tracking and dirt. 


Spark Plug Wires 

Wipe the wires with a clean, damp cloth before 
inspecting them. Without removing the high tension 
wires from the spark plugs or coils inspect them for 
visible damage such as cuts, pinches, cracked, or 
torn boots. Refer to Spark Plug Wire Removal and 
Installation in this Section and replace as necessary. 


SPECIFICATIONS 


TORQUE SPECIFICATIONS - 2.3L 


Description 

N-m 

Ft-Lb 

Spark Plugs 

7-14 

5-10 

DIS Ignition Module 

2,5-3.5 

22-31 

Coil Mounting Bolts 

20-30 

15-22 

Crankshaft Hub Bolt 

155-205 

114-151 

Pulley Retaining Bolts 

20-30 

15-22 


CB4254-1A 


SPECIAL SERVICE TOOLS 


Tool Number 

Description 

T74P-6666-A 

Spark Plug Wire Removal Tool 

6C352 

Crankshaft Sensor Positioning Tool 


CB425S-1A 










































03-08-1 _ Engine Emission Control_03-08-1 


SECTION 03-08 Engine Emission Control 


SUBJECT PAGE SUBJECT PAGE 

VEHICLE APPLICATION. 03-08-1 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


REFER TO THE CURRENT EDITION OF THE 
ENGINE/EMISSIONS DIAGNOSIS MANUAL* 
(VOLUME H) FOR SERVICE INFORMATION ON 
ENGINE EMISSION CONTROL SYSTEMS. 


Can be purchased as a separate item. 











SECTION 03-12 Air Cleaner and Associated 

Components 


SUBJECT 


PAGE 


SUBJECT 


PAGE 


DESCRIPTION 

Air Cleaner.03-12-1 

Vacuum-Operated Duct Valve.03-12-1 

REMOVAL AND INSTALLATION 
Air Cleaner.03-12-2 


REMOVAL AND INSTALLATION (Cont'd.) 

Fresh Air Tube. 

TESTING. 

VEHICLE APPLICATION. . 


03-12-5 

03-12-2 

03-12-1 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 



Air Cleaner 


Dry-type air cleaners are standard on Aerostar, 
Ranger and Bronco II vehicles. 


Air enters the air cleaner through a chemically 
treated, pleated paper element which permits 
airflow to the engine induction system. The air 
cleaner system has a temperature sensor mounted 
in the cleaner assembly to control engine inlet air 
temperature. 


In some cases a "cold weather modulator" or 
"delay valve" is also added, for improved emission 
control during cold ambient temperatures. 


Duct System 

Fresh air or heated air from a shroud around the 
exhaust manifold is made available to the engine air 
intake through a system of dusting. The selection of 
air of a desired temperature is make by a 
temperature-sensitive vacuum system that operates 
the duct valve. 


Vacuum-Operated Duct Valve 


All engines have a temperature sensor, located in 
the air cleaner assembly, controlling the operation 
of the vacuum motor that operates the duct valve. 
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SECTION 03-08 Engine Emission Control 


SUBJECT PAGE SUBJECT PAGE 

VEHICLE APPLICATION. 03-08-1 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


REFER TO THE CURRENT EDITION OF THE 
ENGINE/EMISSIONS DIAGNOSIS MANUAL* 
(VOLUME H) FOR SERVICE INFORMATION ON 
ENGINE EMISSION CONTROL SYSTEMS. 


Can be purchased as a separate item. 











SECTION 03-12 Air Cleaner and Associated 

Components 


SUBJECT 


PAGE 


SUBJECT 


PAGE 


DESCRIPTION 

Air Cleaner.03-12-1 

Vacuum-Operated Duct Valve.03-12-1 

REMOVAL AND INSTALLATION 
Air Cleaner.03-12-2 


REMOVAL AND INSTALLATION (Cont'd.) 

Fresh Air Tube. 

TESTING. 

VEHICLE APPLICATION. . 


03-12-5 

03-12-2 

03-12-1 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 



Air Cleaner 


Dry-type air cleaners are standard on Aerostar, 
Ranger and Bronco II vehicles. 


Air enters the air cleaner through a chemically 
treated, pleated paper element which permits 
airflow to the engine induction system. The air 
cleaner system has a temperature sensor mounted 
in the cleaner assembly to control engine inlet air 
temperature. 


In some cases a "cold weather modulator" or 
"delay valve" is also added, for improved emission 
control during cold ambient temperatures. 


Duct System 

Fresh air or heated air from a shroud around the 
exhaust manifold is made available to the engine air 
intake through a system of dusting. The selection of 
air of a desired temperature is make by a 
temperature-sensitive vacuum system that operates 
the duct valve. 


Vacuum-Operated Duct Valve 


All engines have a temperature sensor, located in 
the air cleaner assembly, controlling the operation 
of the vacuum motor that operates the duct valve. 
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DESCRIPTION (Continued) 


A cold-weather modulator, inserted in the air 
cleaner on some models, controls the operation of 
the duct valve under some air temperature 
conditions, for improved emission characteristics. 

To determine whether the system is operating 
properly, refer to the Engine/Emissions Diagnosis* 
manual. 

NOTE: On 2.3L and 2.9L EFI engines, the. remote 
duct and valve assembly is located under the battery 
tray and has a bimetal switch located in the air- 
cleaner cover. 


TESTING 

Refer to the Engine/Emissions Diagnosis* • Air Cleaner Temperature Sensor. 

manual for emission related component testing . Air cleaner Vacuum Motors 

including: 

• Air Cleaner Cold Weather Modulator (CWM). 


REMOVAL AND INSTALLATION 


Air Cleaner 

3.0L Engine-Aerostar 

Removal and Installation 

1. Disconnect tube clamps from air cleaner cover 5. Remove the air cleaner tray. 

and upper intake manifold. 6 To jnsta| | reverse Steps through 5. 

2. Remove resonator assembly. NOTE: Ensure sealing gasket is in position between 

3. Remove the air cleaner cover and element. RH fender apron and air cleaner assembly. 

4. Remove three nuts holding the air cleaner tray. 



V5930-2A 


As the engine warms, heated air enters the air 
cleaner and warms the sensor (located in the air 
cleaner cover for 2.3L and 2.9L engines). The 
sensor then limits the amount of vacuum applied to 
the vacuum motor located on the duct and valve 
assembly. This closes the duct valve and allow 
pickup of cooler ambient air from outside the pickup 
tube. 


Can be purchased as a separate item. 
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REMOVAL AND INSTALLATION (Continued) 


2.3 EFI Engine—Ranger 
Removal 

1. Disconnect tube clamps from air cleaner cover 
and upper intake manifold. 

2. Remove air cleaner cover and element. 

3. Remove three nuts holding the air cleaner tray. 

4. Remove the fresh air duct as necessary. 


Installation 

1. Install the fresh air duct if removed. 

2. Clean and install the air cleaner tray. 

3. Install the three retaining nuts and tighten to 
specifications. 

4. Install the air filter element and cover. 

5. Install the tube clamps for the air cleaner cover 
and the upper intake manifold. 







03 - 12-4 


Air Cleaner and Associated Components 


03 - 12-4 


REMOVAL AND INSTALLATION (Continued) 













03 - 12-5 


Air Cleaner and Associated Components 


03 - 12-5 



Installation 

1. Install the fresh air duct if removed. 

2. Clean and install the air cleaner tray and tighten 
the securing bolt to specifications. 

3. Install the air cleaner element and cover. 

4. Install the tube clamps for the air cleaner cover 
and the upper intake manifold. 


Fresh Air Tube 

Removal 

1. Disconnect the duct and value assembly at the 
fresh air tube. 

Installation 

1. Position the fresh air tube to the radiator 
support. 

2. Position the duct and valve assembly to the 
fresh air tube. 
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SECTION 03-13 Evaporative Emissions 


SUBJECT PAGE 

DESCRIPTION 

Evaporative Emission System 

Components.03-13-1 

Fuel Evaporative Emission System.03-13-1 

Fuel Tank Draining .03-13-4 

Fuel Tank Filling .03-13-4 

Gasoline Octane Rating...03-13-4 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 

DESCRIPTION 



Fuel Evaporative Emission System 

The Evaporative Emission System limits the 
amount of fuel vapor a vehicle releases to the 
atmosphere in accordance with current federal and 
state requirements for fuel evaporation. 

The Evaporative Emission System functions by 
capturing a very high percentage of fuel vapors 
vented from the fuel tank. These vapors are directed 
to the carbon canister where they are stored when 
the engine is not running. When conditions are 
acceptable, (engine running, manifold vacuum and 
temperature within specification), both stored and 
recently generated vapors are purged into the 
engine air intake stream for consumption by the 
engine. Thus, the carbon canister is purged of 
stored vapors and prepared for future fuel vapor 
storage. 

All gasoline fueled engines are equipped with a 
Fuel Evaporative Emission System. Fuel vapors are 
vented through a hose or tube from the top of the 
fuel tank to the carbon canister. A hose or tube 
directs vapors from the carbon canister to the 
engine permitting carbon canister purging, and 
vapor consumption by the engine. 

The 3.0L (Aerostar) engine has an additional 
valve in the tube or hose between the carbon 
canister and engine. This valve provides control 
over quantity and duration of vapor delivery to the 
engine. For detailed description of the valve and its 
function, refer to Canister Purge Solenoid. 

The Evaporative Emission System, regardless of 
application, established a path between the fuel 
vapor source (fuel tank and a fuel vapor storage 
area (carbon canister). Additionally, a path is 
established between the carbon canister and 
engine air intake stream to provide canister purging 
and vapor consumption by the engine. 


Evaporative Emission System 

Components 

The Evaporative Emission System consists of: 

• Sealed fuel tank 

• Pressure/vacuum relieved fuel filler cap 

• Fuel tank vapor orifice rollover valve 

• Carbon canister 

• Purge solenoid (Aerostar) 

• Associated tubes, hoses, clamps, and fittings 

The 3.0L (Aerostar) Evaporative Emission System 
incorporates a purge control solenoid in the tube/ 
hose between the carbon canister and throttle body 
vacuum fitting. The purge control solenoid is 
operated by the EEC-IV module and regulates the 
quantity and duration of vapor delivery to the throttle 
body. 

The system functions as follows: Fuel vapors are 
continuously generated in the fuel tank due to the 
evaporation of fuel. Fuel vapors are directed to the 
carbon canister where they are stored until 
conditions are favorable for the vapors to be 
introduced into the engine air intake stream. With 
the engine running and in an off idle (any RPM 
except idle) condition, fuel vapors are introduced 
into the engine through the carbon canister output 
tube/hose. The carbon canister output tube/hose 
connects the carbon canister to the throttle body 
vacuum fitting. 



























DESCRIPTION (Continued) 



Canister Purge Solenoid 

The canister purge solenoid is a normally closed 
valve in the Evaporative Emission System. The 
canister purge solenoid is connected in-line 
between the carbon canister and throttle-body 
vacuum fitting on 3.0L (Aerostar) engines. 



The operation of the canister purge solenoid is 
controlled by the EEC-IV unit. When engine is OFF 
the canister purge solenoid is not energized and is in 
a closed, non-flowing condition. When the engine is 
running the EEC-IV unit reads engine RPM, engine 
load, engine temperature and other variables and 
decides the proper time for the engine to accept fuel 
vapors. When this occurs, the EEC-IV unit energizes 
the canister purge solenoid to open, allowing flow 
from the carbon canister into the intake manifold 
through the throttle body vacuum fitting. The vapors 
are then consumed in the engine. This action 
"purges" the carbon canister of fuel vapors, and 
occurs as fresh air is sucked into the carbon canister 
under the fresh air inlet cap of the canister. This 
fresh air passes through the activated carbon bed of 
the canister and releases the stored fuel vapors to 
pass from the canister through the fuel vapor return 
tube, to the canister purge solenoid, and into the 
engine for consumption. 
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DESCRIPTION (Continued) 


Electronic Fuel Injection (EFI) 

The fuel systems used with fuel injected engines 
have electric fuel pumps to provide high pressure 
fuel to the injectors. A filter is attached to the LH 
body frame rail behind the No. 1 crossmember. A 
high pressure electric fuel pump is located inside the 
tank and is part of the fuel sender assembly. 

The fuel lines leading from the fuel tank to the 
engine are under pressure during vehicle operation. 
When fuel injected engines are turned off, the fuel in 
the fuel lines remains pressurized for long periods of 
time to provide quick start-ups. Special procedures 
for servicing these pressurized fuel systems are 
outlined. 


Fuel Lines 

Fuel lines are pressurized for fuel injected 
engines. The nylon fuel tubes used on some 
vehicles are color coded blue for the supply lines 
and gray for the return lines. Refer to Section 10-01, 
Fuel Tank, Lines and Filters for service information 
on fuel lines. 


BLUE 



Pressurized Fuel Systems 

Nylon fuel tubes with push connect fittings are 
used on EFI engines. 


Push Connect Fittings 

Push connect fittings are used to make most fuel 
line connections in pressurized fuel systems and 
some connections in non-pressurized fuel systems. 
This fitting must be serviced using the procedures 
outlined in Section 10.01. Service is not possible if 
the fitting is damaged, except to replace a damaged 
retaining clip. Clips should be replaced whenever a 
connector is removed. 


3- Port Electric or 4-Port PVS-Ported Vacuum 
Switch 

The PVS used in the evaporative system can be 
either a 3-port electric or a 4-port type. The 3-port 
electric type is the same as the EGR PVS, while the 

4- port type consists of two 2-port vacuum valves 
built into one body. The 4-port type performs the 
same function as the two 2-port PVS valves. The 
PVS used in the evaporative emission control 
system turns the purge valve vacuum on as the 
engine warms up, and allows the purge valve to 
close when the engine is turned off and the vacuum 
is lost. 


VACUUM CONTROL VALVE 
FOUR PORT WAX PELLET 



Pressure and Vacuum Relief System 
Sealed Fill Cap 

The fill cap is a sealed cap with a built-in pressure 
vacuum relief valve. Fuel system vacuum relief is 
provided after -3.44kPa (0.50psi) and pressure relief 
occurs after tank pressure reaches 12.4kPa (1.8psi). 
Under normal operating conditions, the fill cap 
operates as a check valve, allowing air to enter the 
tank as a gasoline is used, while preventing vapors 
from escaping the tank through the cap. 

NOTE: Use of an aftermarket fuel fill cap other than 
an authorized Ford/Motorcraft service part could 
result in damage to the fuel system or improper 
system operation if not properly designed/ 
manufactured for pressure vacuum relief. Customer 
warranty is void for fuel tank and/or fuel system 
damage resulting form the use of such caps. 
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DESCRIPTION (Continued) 


Tank Vapor Valve-Orifice Rollover Valve 
Assembly 

All fuel tank vapor make use of a small orifice that 
tends to allow only vapor and not fuel to pass into 
the line running forward to the vapor storage 
canister. This assembly mounts directly to the fuel 
tank using a rubber grommet. 

Fuel vapors trapped in the sealed fuel tank are 
vented through the orificed fuel tank vapor valve 
assembly in the top of the tank. The vapors leave 
the valve assembly through a single vapor line and 
continue to the carbon canister in the engine 
compartment for storage, until such time as they are 
purged to the engine. 



Orifice Valve 

An orifice valve is located in the top of the tank. 
The restricted size of the orifice, 1.27mm (0.050 
inch), tends to meter the amount of vapor and 
restricts fuel from passing out of the tank. The orifice 
valve connects into the vent line that runs forward to 
the carbon-filled storage canister in the engine 
compartment. 

NOTE: The vapor orifice of this size does not effect 
fuel tank fill. 


Gasoline Octane Rating 

Vehicles equipped with catalytic converters must 
use UNLEADED GASOLINE ONLY (as specified on 
the fuel gauge or adjacent to the fuel filler opening). 
Leaded gasoline can damage the catalytic 
converter and affects other emission components. 
When the engine is adjusted to recommended 
specifications, gasoline with a minimum octane 
rating may be used as designated by any of the 
following numbers: 

Research Octane Number (RON)...91 

Average of Research Octane Number and Motor 
Octane Number (Anti-Knock Index)...87 

Octane rating and unleaded gasoline availability 
may vary between gasoline stations. If you plan to 
drive your vehicle outside the United States, check 
the availability of gasoline of the correct type and 
rating in the area you expect to visit. 


Fuel Tank Filling 

The filler tube openings for the fuel tanks on 
trucks with gasoline engines under 8,500 pounds 
GVW have been made smaller to prevent accidental 
filling with other than unleaded fuel. Gasoline pumps 
in the United States dispensing unleaded fuel are 
equipped with nozzles to accommodate the smaller 
filler opening on the filler neck. 

Expansion of fuel due to temperature increases or 
overfilling ("Topping Off") can cause fuel overflow 
at the filler cap when the vehicle is standing or the 
cap is removed. To minimize this condition, it is 
recommended that the amount of fuel put in the tank 
be limited to the automatic pump shutoff. 


Fuel Tank Draining 

Use appropriate adapter to connect Rotunda 
Gasoline Storage Tanker 034-00002 or equivalent 
suction pump to the fuel hose (at the fuel pump-to- 
fuel tube connection) and drain the fuel tank. 


Vapor Hoses 

Vapor hoses should be assembled with the 
minimum engagement. 


HOSE MUST BE IN¬ 
STALLED WITHIN 
1.5mm (.06") OF 
SECOND BEAD 

on fuel and 

VAPOR CON¬ 
NECTIONS 


I I 

V2351-1C 


INSTALL HOSE END 
TO SECOND BEAD 
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DIAGNOSIS 


Physical damage, leaks, and missing items are 
the major answers to diagnosis of emission system 
complaints. Fill cap damage or contamination that 
renders the pressure-vacuum valve inoperative may 
result in deformation of the tank. Care should always 
be exercised to ensure a proper fill cap (in working 
order) is used. 


REMOVAL AND INSTALLATION 


Fuel System Pressure Relief 
EFI Engines 

CAUTION: Fuel supply lines on EFI engines will 
remain pressurized for some period of time after 
the engine is shut off. This pressure must be 
relieved before servicing of the fuel system is 
begun. 

On the 2.3L EFI engine, a valve is provided on the 
fuel rail for this purpose. 


Before opening the fuel system on vehicles with 
EFI engines, relieve fuel pressure as follows: 

• Remove the fuel tank cap. 

• Disconnect vacuum hose from fuel pressure 
regulator located on the engine fuel rail. 

• Using a hand vacuum pump such as Rotunda 
021-00037 or equivalent, apply approximately 
84.2 kPa (25 in. Hg) pressure to the pressure 
regulator. 

NOTE: Fuel pressure will be released into the fuel 
tank through the fuel return hose. 


Fuel Lines and Hoses 

CAUTION: Fuel supply lines on vehicles with fuel 
injected engines will remain pressurized for long 
periods of time after engine shut-down. The 
pressure must be relieved before servicing the 
fuel system. Refer to fuel system pressure relief. 
For servicing information on Fuel lines refer to 
Section 10-01, Fuel Tank, Lines and Filters. 


Vapor Tube 
Removal 

1. Loosen fuel tank straps and lower tank as much 
as possible. 

2. Disconnect vapor tube at tank and remove tube 
from clip. 

NOTE: On Ranger/Bronco II the rear vapor line is 
part of a fuel tube assembly. If vapor tube 
replacement is required, replace the complete 
assembly. 

Installation 

1. Install the tubes by pushing hoses into clips. 

2. Tighten fuel tank straps. 
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SHOWING VALVE INSTALLATION 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


VAPOR VALVE 
ASSEMBLY 
9B593 



BRONCO II 

FUEL AND VAPOR LINES 



BRONCO II 

FUEL FILTER AND FUEL SUPPLY AND 
RETURN TUBES 


V7789-2A 
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REMOVAL AND INSTALLATION (Continued) 


Carbon Canister 
Removal 

1. Disconnect the vapor hoses from the canister. 

2. Remove the screw securing the canister to the 
bracket or fender apron. 

3. Lift up on the canister to disengage the tab on 
the back side, and remove the canister. 


Installation 

1. Insert the tab at the back of the carbon canister 
into the slot in the bracket or fender apron. 

2. Align the screw hole and install the screw. 

3. Tighten the screw to 5.1 -8.5 N • m (45-75 in-lb). 

4. Connect the vapor hoses. 



















RANGER 2.3L 



HOSE AND TUBE 
MUST MAINTAIN 
CONTINUOUS 
DOWNHILL 
SLOPE FROM 
THROTTLE BODY 


FUEL VAPOR 
RETURN TUBE 
ASSEMBLY 
9G271 


TO FUEL 
TANK 


FUEL VAPOR RETURN 
ELBOW AND HOSE ASSEMBLY 
9G321 


iME 


SCREW 
_ N800369-S2 
5-8.5 N m 
(4-6 FT-LB) 


V7790-2A 

















SERVICE OPERATIONS 


Evaporative Emission System 

WARNING: THE EVAPORATIVE EMISSION Evaporative emission components have been 

SYSTEM CONTAINS FUEL VAPOR AND designed and tested to exceed 193,116 Km 

CONDENSED FUEL VAPOR. ALTHOUGH NOT (120,000 miles) or 10 years of vehicle use. No 

PRESENT IN LARGE QUANTITIES, IT STILL maintenance or servicing should be required. 

PRESENTS THE DANGER OF EXPLOSION OR However, if components have been damaged and 

FIRE. DISCONNECT THE BATTERY GROUND are to be replaced, or if disconnection or removal is 

CABLE FROM THE BATTERY TO MINIMIZE THE required for diagnosis, the following techniques 

POSSIBILITY OF AN ELECTRICAL SPARK should be used to aid servicing the system. 

OCCURRING, POSSIBLY CAUSING A FIRE OR 
EXPLOSION IF FUEL VAPOR OR LIQUID FUEL 
ARE PRESENT IN THE AREA. 
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SERVICE OPERATIONS (Continued) 


To disconnect a hose from any component, refer 
to the following: 

1. Securely grip component with one hand, and 
hose with the other hand as close as possible to 
connection. 

2. Sharply twist hose along its axis to'' break'' the 
temporary bond between hose and component. 
(No adhesive is used to make hose 
connections during vehicle assembly, but 
natural aging of the connections causes a 
temporary bond to exist.) 

3. It is important to "break free" the hose at its 
connection point as indicated in Step 2. If the 
joint is stubborn and the above method does 
not work, grip the hose with a pair of pilers 
directly over the joint and twist again. 

4. Once the hose/component joint has been 
broken, disconnect by securely gripping the 
component with one hand and hose with the 
other. Twist hose and at the same time pull 
apart. 

WARNING: MOST CONNECTIONS IN THE 
EVAPORATIVE EMISSION SYSTEM ARE VERY 
SECURE. A STRONG PULLING AND 
SIMULTANEOUS TWISTING ACTION 
IS REQUIRED TO DISCONNECT. WHEN 
DISCONNECTION OCCURS, BOTH HANDS 
COULD SHARPLY AND AND 
UNCONTROLLABLY MOVE IN THE DIRECTION 
OF EACH HAND'S PULLING. BE CAREFUL THAT 
NO SHARP OR POSSIBLE DAMAGING OBJECTS 
ARE IN LINE WITH THE DIRECTION OF PULL TO 
PREVENT PHYSICAL INJURY AND/OR DAMAGE 
TO THE OBJECTS THAT WILL BE IMPACTED BY 
THE HANDS WHEN DISCONNECTION OCCURS. 


To reconnect a hose to a component, wet the 
hose and push onto component. 

Use Ford-approved vacuum hoses for 
replacement of damaged hoses. Original equipment 
hoses are designed to resist most environmental 
conditions encountered in the evaporative emission 
system. 


Starting-Priming for Drained Fuel System- 
EFI Engines 

Priming is accomplished by cycling the ignition 
between ON and OFF. The ignition should be left 
ON for five seconds, then turned OFF. The ignition 
should be cycled this way twenty times before 
attempting to start the engine. If the engine does not 
start after fifteen seconds of cranking, it will be 
necessary to repeat the procedure again. 


SPECIAL SERVICE TOOLS 


ROTUNDA EQUIPMENT 


| Modal 

Description 


Gasoline Tanker 

| 021-00007 

Hand Vacuum Pump 


CV7781-1A 
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VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 



























































Front Wheel Alignment Specifications 
Vehicles Without Aftermarket Specifications 

The following reflects vehicle alignments after 
shipment from the assembly plant and prior to any 
aftermarket and/or body-builder modifications. 
Alignment can be checked at any time to help 
diagnose a problem. Always perform an inspection 


of the front end components, and repair where 
necessary, prior to attempting to adjust the 
alignment to specification. Refer to "Front End 
General Inspection". 
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DESCRIPTION (Continued) 


Front Wheel Alignment Specifications 
Vehicles With Aftermarket Modifications 

Alignment graphs for Ranger and Bronco II are 
provided below to assist in checking camber for 
various ride heights due to the additional weight 
from permanently attached aftermarket equipment. 
The graphs also show the maximum caster and 
minimum camber to expect for a vehicle at its 
minimum ride height. This minimum height is an 
indication of the maximum weight, of the modified 
vehicle with passengers and cargo, allowable for the 
suspension. The GVW and GAWR's for your vehicle 
may be less due to limitations of other components, 


such as tires. Vehicles with alignments beyond 
these limits of maximum caster and/or minimum 
camber may be overloaded. 

IMPORTANT NOTE: The graphs, maximums, and 
minimums reflect the use of "zero" degree caster/ 
camber adjusters at the spindle upper ball joints. 
Check to see which adjusters have been installed, 
and their orientation, and interpret the graphs 
accordingly. The assembly plant sometimes installs 
a different adjuster to control alignment. The change 
may also be the result of a prior repair. 










VEHICLES WITH AFTERMARKET MODIFICATIONS 
FRONT RIDE HEIGHT MEASUREMENTS 


^5 


RANGER (4x2) LH 

BRONCO II (4x2) LH-RH 

BOTTOM OF SPRING TOWER TO TOP OF 
AXLE MEASURED AT CENTER FRONT 

FACE OF JOUNCE STOP 

RANGER (4x2) RH ONLY 

BOTTOM OF JOUNCE STOP TO TOP OF 
AXLE MEASURED AT CENTER FRONT 

FACE OF JOUNCE STOP 



RANGER (4x4) & BRONCO II (4x4) 
BOTTOM OF SPRING TOWER TO TOP 
OF AXLE MEASURED AT 
OUTBOARD FRONT FACE 
OF JOUNCE BUMPER 


NOTE ALL GRAPHS (4x2 AND 4x4) SHOW ONLY A NOMINAL LINE. 
THE TOLERANCE FROM ANY LINE IS 1.0 DEGREE. 



5“ 6° 7“ 8“ 
6 . 02 ° 


ALIGNMENT AT MAXIMUM VEHICLE WEIGHT* 



Maximum 
Caster (degs) 

Minimum 
Camber (degs) 

Ranger 4x2 

Bronco II 4x2 

7.0 

-1.0 

Ranger 4x4 

Bronco II 4x4 

5.0 

-0.5 

Ranger 4x4 STX 

5.0 

-0.5 


-2° -r 0” r 2° 3° 4* 5” 
-0.32° 


"Caster with Frame Angle 

• For vehicles lower in the front: 

Measured Caster + Frame Angle = Charted Caster 

• For vehicles lower in the rear: 

Measured Caster - Frame Angle = Charted Caster 


‘This reflects a vehicle with zero degree caster/camber 
adjusters installed. 


CF6659-2A 
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DESCRIPTION (Continued) 


Toe 

Toe is intended to change slightly with ride height 
to provide optimum handling and tire life within the 
vehicle load range limits. It tends to change toward 
toe-out as the ride height is lowered. If toe is within 
specification at the vehicle condition described in 
the specifications under "Vehicle Without 
Aftermarket Modification," there should be no need 
to readjust toe setting with varying loads. However, 
if aftermarket equipment that significantly affects 
the ride height (i.e., snowplow, second unit bodies, 
toolboxes) is added, the toe may need to be 
adjusted. Toe should be maintained at the specified 
setting with the vehicle in the loaded condition that it 
experiences for more than 50 percent of its use. 

Dog Tracking 

Aerostar, Ranger and Bronco II all have, by design, a 
front tread that is wider than the rear tread. Front 
tread is the distance between the two front tires, and 
likewise for the rear. The illustration to the right 
shows these differences. 



Aerostar 

19 mm (0.75 Inch) 

Ranger 4x4 

18 mm (0.71 Inch) 

Ranger 4x2 

12 mm (0.47 Inch) 

Bronco II 

5 mm (0.20 Inch) 


CF6660-1A 


When a vehicle with these thread differences is 
driven on a crowned road the front may tend to ride 
higher up the crown then the rear, making these 
vehicles appear to dogtrack, as illustrated to the 
right. 



Temporal Spare Tire 

The temporal spare tire is designed to provide a 
lightweight, easy to use spare tire. It is for 
emergency use only and has a maximum speed 
capability of 80km/h (50 mph). 

Directions for Use 

1. Spare tire is for temporary, emergency use only 
and not for continuous use as a road wheel. Do 
not exceed 80 km/h (50 mph) under any 
circumstances. Replace with a regular tire as 
soon as possible. 

2. Do not use tire chains. Check the cold inflation 
pressure monthly and maintain the cold 
inflation pressure as specified on the vehicle 
tire pressure decal when temporal spare tire is 
in use. 

3. Avoid abusive use such as potholes. Carefully 
read the Owner's Guide before using temporal 
spare tire. 

4. Do not use temporal spare tire while towing a 
trailer. 

5. When the temporal spare tire is worn out, 
replace the complete wheel and tire 
assembly. Do not reuse the wheel once the tire 
is worn out. The limited life design of the spare 
wheel necessitates its replacement after the 
service life of one tire is exhausted. 

WARNING: DO NOT USE AS REGULAR TIRE. 
SERVICE AND REPLACE THE ROAD WHEEL AS 
SOON AS POSSIBLE. 

• Do not exceed the vehicle maximum load rating 
noted on the tire decal. 
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DESCRIPTION (Continued) 


Limited Service Skin Spare Tire (Ranger 
4x2 Only): 

When tread wear indicators appear on the limited 
service tire, replace with same type temporary 
emergency spare or regular size road tire. 

WARNING: DO NOT USE AS A REGULAR TIRE. 
SERVICE AND REPLACE THE REGULAR TIRE 
AS SOON AS POSSIBLE. 

• Do not exceed the vehicle maximum load rating 
noted on the tire decal. 


SAFETY 

Correct tire pressures and driving techniques 
have an important influence on tire life. Heavy 
cornering, excessive rapid acceleration and 
unnecessary sharp braking increase tire wear. 

WARNING: AFTERMARKET WHEEL 
ASSEMBLIES MAY NOT BE COMPATIBLE WITH 
THE VEHICLE AND SHOULD NOT BE USED. USE 
OF INCOMPATIBLE WHEEL ASSEMBLIES MAY 
RESULT IN EQUIPMENT FAILURE AND 
POSSIBLE INJURY. USE ONLY APPROVED 
WHEEL ASSEMBLIES. 


General Safety 

Wheels must be properly maintained because 
improperly maintained wheels and wheel 
components can adversely affect the life of the tire 
and the wheel. A tire when inflated is potentially very 
destructive. Accidents are caused by careless 
handling and inexperience. You must follow the 
safety procedures as outlined in this manual and 
obtain safety literature from your wheel and rim 
distributor, a wheel and rim manufacturer, NHTSA or 
OSHA. If you have any questions, consult the 
distributor or manufacturer directly. The load 
carrying requirements of each vehicle should also 
be determined before selecting the proper tire/ 
wheel combination. Always remember that the 
weakest weight carrying component of the vehicle 
(i.e., tire, wheel, axle, bearings, etc.) determines its 
overall maximum and safe load carrying capacity for 
the vehicle. 

When replacing tires, use the same size, load 
range and construction type radial as originally 
installed on your vehicle. When replacing wheels, 
use original equipment manufacturer's wheels or 
equivalent available from your Ford dealer with 
equivalent capacity, width, offset and mounting 
configuration as those originally installed on your 
vehicle. Use of improper replacement wheels or 
tires may adversely affect ride, handling, load 
carrying capacity, wheel bearing life, tire clearance 
to body and chassis components, vehicle ground 
clearance, vehicle width and brake cooling. 


Safety Precautions When Servicing Truck 
Tires 

CAUTION AND SAFETY FIRST are important 
bywords when handling tires, particularly truck 
tires. Careful attention to the suggestions that 
follow may prevent crippling injuries, or even death. 

Make it a rule to respect the terrific force 
contained in an inflated tire. 

Prepare for any tire repair operation in a safe and 
efficient way. In servicing of all tires use caution not 
to drop them (or the wheels or assemblies) on the 
feet, hands or body, or heavily on the floor. Practice 
good methods of lifting: use your legs as well as your 
arms and your body. This will help to prevent painful, 
internal injury. When carrying tires or wheels don't 
step in oil or grease. Keep the floor clean and dry. 


HANDLE WHEELS AND TIRES SAFELY 



Deflating a tire properly is very important to your 
safety. First, reduce the pressure as much as you 
possibly can by pushing the valve core plunger. 
Only then should you remove the valve core. 
Keep your eyes away from the valve. 

NOTE: If the tire is to be reinstalled on an original 
equipment wheel, mark the tire by the valve stem 
hole so that they can be reassembled in the same 
relative position. 
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DESCRIPTION (Continued) 


Demounting tires from wheels or rims requires 
special care. 

This can help prevent cuts on hands and wrists 
and will make it unnecessary to use a mallet for 
unseating the tire beads. 

Use only standard tire mounting tools and 
equipment. The use of makeshift tools, screwdrivers 
or pliers to force tires on or off rims or wheels is 
dangerous. 

Always lubricate tire beads to assure sealing of 
tire beads on rim with Rubber Lubricant, D9AZ- 
19583-A (ESA-M1B6-A), or equivalent. 

The Rotunda Tire Changer, 084-00001 or 
equivalent, includes a bead seater/inflater using an 
automatically adjustable inflation ring, which aids in 
properly seating the bead for inflation. To properly 
operate the Rotunda tire changer, follow the 
instructions provided. 



A careful inspection should be made of the tire 
and all necessary repairs should be performed. A 
tire spreader (Rotunda 084-00002 or equivalent) is 
very helpful but use care when working around it. 
Keep the spreader arms closed when the machine is 
idle. 


Replace damaged or corroded parts. Abuse 
during road operations or in mounting tires can 
cause damage that may weaken the parts. Parts 
that are excessively corroded are weakened. 
Always inspect for and replace damaged or heavily 
rusted parts. 

Inspect for and remove light rust and other foreign 
matter. Accumulation of such material on the 
engagement surfaces of the rim base and side can 
prevent the proper fit of these parts. Use of a rust 
preventative during mounting will minimize rust. 

Tires and rims often require a buffing operation 
before being mounted once the regular repairs have 
been made. 

Always wear safety goggles, or a face shield 
when performing any buffing operations. 

Avoid hammering rims with steel hammers. Small 
bits of steel may be broken off the hammer or rim, 
flying into the eyes (wear safety goggles), face or 
body. Use rubber-covered, steel-headed hammers 
wherever possible. Rubber mallets only should be 
used on tires; although with modern tire changing 
equipment no pounding is necessary. 

Stand away from the valve stem as far as possible 
while inflating tires. Avoid a position where the face 
or body is immediately over the work being done on 
any tire in which there is pressure. 

Always use a safety care such as Rotunda 
Inflation Cage 084-00005, or equivalent or a 
portable safety device while inflating tires. Protect 
yourself from possible improper assembly, 
inadvertently mismatched parts and other assembly 
errors. Remember that even the most experienced 
personnel can be careless on occasion and that an 
inflated tire contains potentially explosive energy. 

Use only accurate, tested gauges to insure proper 
air pressure as specified on the Certification label 
attached to the vehicle. Check all gauges regularly 
with a master gauge. 

The vehicle should not exceed the 
recommendations of load rating capacity of the 
lowest rated load carrying component. Load ratings 
vary within certain tire and wheel combinations. If in 
doubt, consult the tire and wheel manufacturer's 
catalogs, or directly, for the respective load ratings. 

Play it SAFE. Set a good example for others who 
work with you. Follow the above suggestions 
completely. If you are ever tempted to take a 
short cut because you are in a hurry, that is the 
time that you could get hurt. 
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DESCRIPTION (Continued) 


Finally, always remember, a jack is provided for 
wheel and tire maintenance only. Never run the 
engine when the vehicle Is supported by a jack. 


USE CAUTION BY TIRE SPREADERS 



INSPECTION 


Front End General Inspection 

CAUTION: Do not attempt to adjust front wheel 
alignment without first making a preliminary 
inspection of the front end parts and correcting 
where necessary. 

Prior to inspection, fill all fluids to specification. 
Assure spare tire or wheel, and related equipment 
are properly stored. Remove all payloads and any 
excessive accumulation of mud, dirt or road 
deposits from the chassis and underbody. Inflate all 
tires to the pressure specified on the Safety 
Compliance Certification Label (usually located on 
the inside driver's door pillar). Check both front tires 
making sure they are same size, ply rating, and load 
range. 

NOTE: Codes identifying the front and rear spring 
options and springs are printed on the Safety 
Standard Certification Label. If a spring should 
require replacement because it is damaged or worn, 
it should be replaced only with the same part as 
specified on the label. In rare instances, the spring 
codes will not reflect the springs as installed due to a 
DSO option or Assembly Plant substitution. If a DSO 
option number is shown on the certification label, 
the District Office can establish whether springs are 
affected. If the factory-installed springs do not agree 
with the code printed on the Safety Standard 
Certification Label (right and left spring part number 
should match), replace the damaged or worn spring 
with a new spring of the same part number as the 
damaged or worn spring. It will not be necessary to 
replace the matching, non-worn or undamaged 
spring. 


1. Inflate all tires to the specified pressure (cold). 
Check both front tires, they should be the same 
size, ply rating and load range. 

2. Check for excessive wheel bearing end play. 
See the procedure in this section. Adjust and/or 
replace the wheel bearings as described in 
Section 04.01, Front Suspension and Wheel 
Ends. 

3. Check for worn or damaged spindle ball joints. 
Replace the ball joints as described in the 
appropriate Section in Group 05. 

4. Check for bent steering linkage or excessively 
worn joints. See Section 11.03, Steering 
Linkage. 

5. Check the steering gear mounting bolts and 
tighten to the specified torque. 

6. I nspect the radius arm to be sure it is not bent or 
damaged. Inspect the bushings at the radius 
arm-to-frame attachment for wear or 
looseness. Repair or replace parts as required. 

7. Check other suspension components for 
damage. 

8. Check for aftermarket changes to steering, 
suspension, wheel and tire components (i.d., 
competition, heavy duty, etc.). Specifications in 
this manual do not apply to vehicles with these 
changes. 


Front Wheel Bearing End Play Inspection 

Raise the vehicle until the tire clears the floor. 

Grasp each front tire at the front and rear, and 
push the wheel inward and outward while lifting the 
weight of the tire off the bearings. Make sure the 
wheel rotates freely and that the brake pads are 
retracted sufficiently to allow movement of the 
wheel assembly. 

Wheel bearings are adjustable, to correct 
forbearing and shoulder wear of the spindle. 
Satisfactory operation and long life of bearings 
depend on proper adjustment and correct 
lubrication. If bearings are adjusted too tightly, they 
will overheat and wear rapidly. An adjustment that is 
excessively loose can cause pounding and 
contribute to uneven tire wear, steering difficulties 
and inefficient brakes. The bearing adjustment 
should be checked at regular inspection intervals. 

Front hub assemblies and bearings should be 
cleaned, inspected and lubricated whenever the hub 
assemblies are removed or at the mileage/time 
periods indicated in the maintenance schedule. 

New hub assembly grease seals should be 
installed when the hub is removed. A damaged or 
worn seal may permit bearing lubricant to reach the 
brake linings, resulting in uneffective brake 
operation and necessitating premature replacement 
of linings. 

Bearing adjustment is described in Section 04-01, 
Front Suspension and Wheel Ends. 
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INSPECTION (Continued) 


Satisfactory operation and long life of bearings 
depend on proper adjustment and correct 
lubrication. If bearings are adjusted too tightly, they 
will overheat and wear rapidly. An adjustment that is 
excessively loose can cause pounding and 
contribute to uneven tire wear, steering difficulties 
and inefficient brakes. The bearing adjustment 
should be checked at regular inspection intervals. 

If the wheel/hub-rotor is loose on the spindle or 
does not rotate freely, adjust the wheel bearings as 
outlined in Section 04-01, Front Suspension and 
Wheel Ends. Replace the bearings if they are worn 
or damaged. 
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Steering Linkage Inspection 

With the vehicle resting on the ground, parking 
brake fully applied, have someone turn the steering 
wheel back and forth 360 degrees and watch fro 
relative motion of the studs in the steering linkage 
ball sockets. Excessive vertical motion of the studs 
relative to the sockets may indicate excessive wear. 
Also watch for a loose steering gear attachment to 
the frame. Another method is to raise the front tires 
off the ground, grasp the tire at the front and rear 
and watch for excessive play in the joints while trying 
to steer the wheels. Steel, greaseable, joints can be 
checked for excessive wear by measuring the 
torque it takes to turn the stud. Remove the tapered 
stud from its seat and thread the attaching nut back 
onto the stud. Turn the stud with an inch-pound 
torque wrench and note the torque to turn the stud. 
New steel joints will take near 30 in-lbs. to turn the 
stud in the socket. Good, used joints will show 5 to 
30 in-lbs. and a joint with excessive play will be 
below 5 in-lbs. Some joints reduce to near 5 in-lbs in 
the first 1,000 miles of turning and stay there for the 
life of the vehicle only replace it it reads below 5 
in-lbs. Tighten or replace loose, worn or damaged 
parts as outlined in Section 11-02, Power Steering. 



Upper and Lower Ball Joint Inspection 
Aerostar 

Grasp the lower edge of the tire and move the 
wheel in and out. While the wheel is being moved, 
observe the lower spindle jaw and the lower control 
arm. 

A 0.794mm (1/32 inch) or greater movement 
between the lower control arm and the lower spindle 
jaw indicates that the lower ball joint must be 
replaced. 

Inspect the rubber bushings at the lower control 
arm attachments for wear or looseness. Repair or 
replace parts as necessary. 

When checking the upper ball joints, grasp the 
upper edge of the tire and move the wheel in and 
out. A 0.794mm (1 /32 inch) or greater movement 
between the upper spindle arm and the upper 
control arm indicates that the upper ball joint must 
be replaced. 

Inspect the rubber bushings at the upper control 
arm attachments for wear or looseness. Repair or 
replace as necessary. 
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INSPECTION (Continued) 


Upper and Lower Ball Joint Inspection 
Ranger and Bronco II 

Prior to performing any ball joint inspection, check 
and adjust the front wheel bearings as described in 
Section 04-01, Front Suspension and Wheel Ends. 

1. Raise the vehicle and place safety stands under 
the 1-Bean axle beneath the coil spring as 
shown. 



2. Have an assistant grasp the lower edge of the 
tire and move the wheel in and out. 

3. While the wheel is being moved, observe the 
lower spindle arm and the lower part of the axle 
jaw. 

4. A 0.794mm (1/32 inch) or greater movement 
between the lower part of the axle jaw and the 
lower spindle arm indicates that the lower ball 
joint must be replaced. 

5. For checking the upper ball joints, grasp the 
upper edge of the tire and move the wheel in 
and out. A 0.794mm (1/32 inch) or greater 
movement between the upper spindle arm and 
the upper part of the axle jaw indicates that the 
upper ball joint must be replaced. 


DIAGNOSIS AND TESTING 


Tire Rotation: 

With radial Original Equipment tires, the original 
rotating direction of the tire does not need to be 
maintained. This allows for the cross rotation of tires 
front to rear and side to side which limits the 
development of uneven wear. The tires should be 


rotated every 5000 to 10,000 miles; more often if the 
vehicle sees a lot of turning as with city-delivery 
service or tires with more aggressive tread patterns. 
Refer to Tire Rotation in this Section for specific 
rotation methods. 



UNDERINFLATION 



INCORRECT TOE-IN OR EXTREME 
CAMBER 


TIRE WEAR CONDITIONS 



CUPPING 


UNDERINFLATION AND/OR 
MECHANICAL IRREGULARITIES SUCH 
AS OUT-OF-BALANCE CONDITION OF 
WHEEL AND/OR TIRE, AND BENT OR 
DAMAGED WHEEL. 

POSSIBLE LOOSE OR WORN STEERING 
TIE-ROD OR STEERING IDLER ARM. 
POSSIBLE LOOSE, DAMAGED OR WORN 
FRONT SUSPENSION PARTS. 



FEATHERING DUE TO MISALIGNMENT 
F3419-2B 
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DIAGNOSIS AND TESTING (Continued) 


Vehicle Lean Check 
Ranger and Bronco II 

Side to side vehicle lean should be verified by 
measuring the fender lip to ground dimension before 
beginning diagnosis and service actions. Normal 
acceptable limits are: 

A. Maximum of 16mm (5/8 inch) variance 
between left and right front wheel lips to 
ground. 

B. Maximum of 20mm (3/4 inch) variance 
between left and right rear wheel lips to ground. 

Once a lean condition has been verified, the 
following procedure should be followed to resolve 
the condition: 

1. Place the vehicle on a flat, smooth surface. 
Vehicle should be inspected for any heavy add¬ 
ons that may cause excessive weight on any 
corner of the vehicle. Vehicle should be empty, 
fuel tanks should be full, no cargo in the pick-up 
box or rear body section of Bronco II, such as 
tools, equipment or debris. Vehicles must be 
sitting on the wheels and tires and not on a 
hoist, jack or jack stands. 

2. Check all wheels and tires: 

• Wheels must be same size and design, right and 
left side, on each axle. 

• Tires must be same brand, tire size, tread design 
and equal tread wear side-to-side on each axle. 

• Wheel size and design, tire size, tread should be 
indicated on the Vehicle Safety Standard 
Certification Label. 


• Check air pressure of all tires; inflate to 
specifications indicated on the Vehicle Safety 
Standard Certification Label. 

3. Check front and rear suspension. Make sure 
the same spring is on the left/right front and 
left/right rear. The front springs have I.D. Tags 
indicating the part number. The rear springs 
have the part number stamped on the bottom 
left just behind the U-bolt attachment. 

4. Jounce the vehicle's front and rear suspension 
to normalize the vehicle static ride height. 

5. Measure the height of the right and left fender 
lip openings dimensions A and B, noting 
dimensions of each and side-to-side 
differences. If these differences are greater 
than 16mm (5/8 inch) between left or right front 
and/or 20mm (3/4 inch) between left and right 
rear, adjustment can be performed following 
the procedure under Adjustment in this Section. 


SIDE-TO-SIDE LEAN 



Wheel and Tire Vibration Diagnosis 
Procedures 

Refer to Section 00-05, Dynamic Damper for 
wheel and tire vibration diagnosis procedures. 


Diagnosis Guides 

Refer to the following Diagnosis Guides for wheel, 
tire and front suspension problems. For driveline or 
tire balancing procedures and troubleshooting refer 
to Section 00-05 Dynamic Damper. 
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DIAGNOSIS AND TESTING (Continued) 



NORMAL TREAD WEAR - WORN 2ND AND 6TH TREAD RIBS ON 7 RIB TIRES. 

HIGH SPEED VBRATKJN IS CAUSED BV TIRE/WHEEL/BRAKE OR DRIVELINE COMPONENTS 
AND BY WORN STEERING LINKAGE, BUT NOT BY MISALIGNMENT. 
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DIAGNOSIS AND TESTING (Continued) 


TIRE/WHEEL CONDITIONS 


TEST STEP 


RESULT 


ACTION TO TAKE 


NOTE: On vehicles equipped with all terrain type tires, a vibrating, drumming or beating noise is often misdiagnosed as a 
driveline vibration. Replace the all terrain type tires with the specified highway type tires. If condition is eliminated, refer to 
Section 00.05, Dynamic Damper. If condition is still present, refer to the procedure below. 


1 EXCESSIVE WEAR OR CUPPING 


• Check tires for excessive wear or cupping. 


2 WHEEL BEARING ENDPLAY 


• Check wheel bearing endplay. 

• Rotate wheel and check for roughness. 


3 TIRE WHEEL BALANCE 



REINDEX TIRE 


• Reindex tire 180 degrees and rebalance on wheel. 



GO to 2. 

REPLACE severely worn 
tires. CHECK tire 
inflation, vehicle 
alignment and 
suspension. REPAIR, 
REPLACE or ADJUST 
as required. GO to 2. 


GO to 3. 


REPLACE wheel 
bearings, if required. 
ADJUST to correct 
endplay. ROAD TEST to 
verify correction. 


GO to 4. 

BALANCE tire/wheel 
assembly. If assembly 
cannot be balanced, 
REPLACE wheel and/or 
tire. ROAD TEST to 
verify correction. 


ROAD TEST to verify 
correction. 


GO to 5. 
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TIRE/WHEEL CONDITIONS (Continued) 
TEST STEP I RESULT 


ACTION TO TAKE 



TIRE RUNOUT 
• Check tire runout. 


WHEEL STUD RUNOUT 
• Check wheel stud runout. 


WHEEL RUNOUT 
• Check wheel runout. 



GO to 6. 


GO to 7. 


CHECK vehicle 
alignment, suspension 
and driveline. REPAIR, 
REPLACE or ADJUST 
as required. ROAD 
TEST to verify 
correction. 


REPLACE hub or axle 
shaft. ROAD TEST to 
verify correction. 


REPLACE tire. ROAD 
TEST to verify 
correction. 


REPLACE wheel and 
rebalance. ROAD TEST 
to verify correction. 

















DIAGNOSIS AND TESTING (Continued) 


TIRE/WHEEL CONDITIONS — NOISE OR VIBRATION — 4x4 VEHICLES ONLY 


TEST STEP 

RESULT 

► 

ACTION TO TAKE 

1 

| VERIFY CONDITION 




Verify the condition by road-testing the vehicle. 

NOTE: Verify the condition by driving the vehicle 
with known quality conventional tires. 

Condition 

disappears 

©► 

SERVICE or REPLACE 
tires as described in the 
appropriate portion of 
this section. 



Condition 
still exists 


GO to 2. 

2 

REMOVE FRONT DRIVESHAFT 




Unlock the front hubs and remove the front driveshaft. 
Place the transfer case in the two-wheel drive position 
(2H) and road test the vehicle. 

Condition 

disappears 

©► 

SERVICE the front 
driveshaft or front drive 
axle as described in the 
appropriate section of 
this manual. 



Condition 
still exists 


GO to 3. 

3 

REMOVE REAR DRIVESHAFT 




Reinstall the front driveshaft. Lock the front hubs and 
remove the rear driveshaft. Place the transfer case in 
4-high (4H), the four-wheel drive position. Road test 
the vehicle. 

Condition 

disappears 

©► 

SERVICE the rear 
driveshaft or rear axle as 
described in the 
appropriate section of 
this manual. 



Condition 
still exists 


REFER to driveline 
diagnosis in Section 

00.05, Dynamic Damper. 


NOTE: Tire and wheel conditions, refer to the procedures found in Section 11-01, General Wheel and Tire Service. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION 

POSSIBLE CAUSE 

RESOLUTION 

Tires show excess wear on edge of 

1. Under inflated tires. 

1. Adjust air pressure in tires. 

tread. 

2. Vehicle overloaded. 

3. High-speed cornering. 

4. Incorrect toe setting. 

2. Correct as required. 

3. Correct as required. 

4. Set toe to specification. 

Tires show excess wear in center of 
tread. 

1. Tires over inflated. 

1. Adjust air pressure in tires. 

Other excessive tire wear problems. 

1. Improper tire pressure. 

2. Incorrect tire/wheel usage. 

3. Loose or leaking shock absorbers. 

4. Front end out of alignment. 

5. Front wheel bearings out of 
adjustment. 

6. Loose, worn or damaged 
suspension components, bushings 
and ball joints. 

7. Wheels and tires out of balance. 

8. Excessive lateral and/or radial 
runout of wheel or tire. 

9. Tires need rotating. 

1. Adjust air pressure in tires. 

2. Install correct tire and wheel 
combination. 

3. Tighten or replace as necessary. 

4. Align front end. 

5. Adjust front wheel bearings. 

6. Inspect, repair or replace as 
required. 

7. Balance wheels and tires. 

8. Check, repair or replace as 
required. Use dial indicator to 
accurately determine runout. 

9. Rotate tires. 

Excessive vehicle vibration, rough 

1. Loose or improper attaching parts. 

1. Tighten or replace. 

steering, or severe tire wear. 

2. Overloading or unbalanced loads. 

2. Check wheel and tire specs 
against work load requirements. 
Recommend correct tire and rim. 
Check on loading procedure. 

Vehicle vibrations. 

1. Loose or worn driveline or 
suspension parts. 

2. Improper front end alignment. 

3. Excessive lateral runout (wheel or 
tire). Use a dial indicator to 
accurately verify runout reading. 

4. Bent or distorted wheel disc from 
overloading, road impact hazards 
or improper handling. 

5. Loose mountings — damaged 
studs, cap nuts, enlarged stud 
holes, worn or broken hub face or 
foreign material on mounting 
surfaces. 

6. Out-of-balance wheel and/or tire 
or hub and drum assembly. 

7. Out-of-round wheel or tire or 
excessive stud runout (excessive 
radial runout). Use a dial indicator 
to accurately verify runout reading. 

8. Water in tires. 

1. Identify location of vibration 
carefully as it may be transmitted 
through frame making a rear end 
vibration appear to come from the 
front. Repair or replace loose and 
worn parts. 

2. Align front end. 

3. Replace wheel or tire. 

4. Replace wheel. Attempts to 
straighten wheel can result in 
fractures in the steel and 
weakening of the disc or the weld 
between disc and rim. Check 
loading and operating conditions 
and shop practices. 

5. Tighten and/or replace worn or 
damaged parts. Clean mounting 
surfaces. 

6. Determine the out-of-balance 
component and balance or 
replace. 

7. Replace the wheel, tire, hub or 
axle shaft and check for 
overloading and unbalanced 
loads, rugged operating 
conditions, proper wheel and tire 
specifications. 

8. Remove water. 

Wheel mounting is difficult. 

1. Improper application or 
mismatched parts, including studs 
and nuts. 

2. Corroded or worn parts. 

1. Follow manufacturers’ 
specifications. 

2. Clean or replace. 

Wheel-rust or corrosion. 

1. Poor maintenance. 

1. Keep clean and protect with paint. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION 

POSSIBLE SOURCE 

RESOLUTION 

Cracked or broken wheel discs. Cracks 
develop in the wheel disc from hand 
hole to hand hole, from hand hole to 
rim, or from hand hole to stud. Stud 
holes become worn, elongated or de¬ 
formed. Metal builds up around stud 
hole edges, cracks develop from stud 
hole to stud hole. Related driver com¬ 
plaints: unusual operating noise or 
vibration and on the road failures. 

1 . Metal fatigue resulting from abusive 
handling. 

2. Truck operated with loose wheel 
mounting. 

1. Replace wheel. Check position of 

wheel on vehicle for working load 

specifications. 

2. Replace wheel and check for: 

— Installation of correct studs and 
nuts, and recommend exact 
specifications. 

— Cracked or broken studs, and 
replace. 

— Worn hub face. Machine if not 
excessive, or replace if severe. 

— Broken or cracked hub barrel, 
replace. 

— Worn stud grooves, replace or 
install recommended serrated 
bolts. 

— Clean mounting surfaces and 
re-torque cap nut periodically. 

— Rust streaks fanning out from 
stud holes are a sure indication 
that the cap nuts are or have 
been loose. 

Cracks develop in rim base back 
flange or the gutter area. 

1. Overloading or abusive use. 

1. Replace rim or wheel. Check load- 
ing and operating conditions. 
Avoid over inflation of tires. Check 
specs for rim load capacity, work¬ 
ing loads, tire size, ply rating and 
tire construction. 

■ 

2. Improper use of tools. 

2. Check mounting, demounting, and 
maintenance procedures. 

Damaged stud threads. 

1. Sliding wheel across studs during 
assembly. 

1. Replace studs. Follow proper 
wheel installation procedure. 

Loose drum. 

1. Stud too long. 

1. Replace stud with proper length 
stud. 

Broken studs. 

1. Loose lug nuts. 

1. Replace studs. Follow proper 
torque procedure. 


2. Overloading. 

2. Replace studs. Compare actual 
load against vehicle load ratings. 

Stripping threads. 

1. Excessive torque. 

1. Replace studs. Follow proper 
torque procedure. 

Rust streaks from stud holes. 

1. Loose lug nuts. 

1. Check complete assembly. Re¬ 
place damaged parts. Follow 
proper torque procedure. 

Damaged lug nuts. 

1. Loose wheel assembly. 

1. Replace lug nuts. Check for proper 
stud nuts standout. Follow proper 
torque procedure. 

Frozen lug nuts. 

1. Corrosion or galling. 

1. If corrosion is slight, wire brush 
away corrosion. 

If corrosion is excessive, replace 
studs and nuts. 

If condition persists, lubricate first 
three threads of each stud with a 
graphite-based lubricant. 

CAUTION: Do not permit lubricant to 
get on cone seats of stud holes or on 
cone face of lug nuts. 
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DIAGNOSIS AND TESTING (Continued) 



POSSIBLE CAUSE 

ACTION 

• Vehicle leans to one side 

1. Incorrect tire pressure. 

1. Assure uniform tire pressure for all 
four tires. 


2. Improper tire/wheel usage. 

2. Install correct tire/wheel 
combination. 


3. Vehicle overloaded or unevenly 
loaded. 

3. Correct as required. 


4. Loose, worn or damaged front or 
rear suspension components. 

4. Visually inspect suspension 
systems. Repair or replace as 
required. 


5. Improper spring usage or 
improperly installed and seated. 

5. Correct as required. 


6. Incorrect front axle ride height. 

• Twin I-Beam to frame dimension 
out of specifications (over 9mm 
(3/8 inch] difference side to 
side). 

6. Adjust or replace as required. 

• Refer to front lean correction for 
instructions on shimming to 
adjust ride height. 


7. Incorrect rear axle ride height. 

• Rear axle to frame dimension 
out of specification [over 13mm 
(1/2 inch) difference side to side]. 

7. Adjust or replace as required. 

• Loosen spring shackle and 
hanger bolts, both sides. Jounce 
vehicle. Tighten U-bolts to 
specification. Recheck height. 

• If side to side ride height is still 
greater than 13mm (1/2 inch), but 
less than 20mm (3/4 inch) install 
shim per PCR Section 04.02. 

• If ride height is greater than 

20mm (3/4 inch), switch springs 
from side to side. 

• If spring switch is not effective, 
replace low side spring. 

• Tighten all bolts to specification. 

• Front bottoming or riding low 

1. Incorrect tire pressure. 

1. Correct as required. 


2. Improper tire/wheel usage. 

2. Install correct tire/wheel 
combination. 


3. Vehicle overloaded or unevenly 
loaded. 

3. Correct as required. 


4. Broken or incorrectly installed front 
springs. 

4. Repair or replace as necessary. 


5. Loose or broken shock absorbers. 

5. Tighten or replace as necessary. 


6. Loose or broken shackles. 

6. Tighten or replace as necessary. 


7. Distorted or split jounce bumper. 

7. Correct as required. 


8. Improper ride height. 

8. Measure vertical distance between 
axle and spring tower flange/frame 
rail. If height is below ride heights, 
install shims (Part number 389117 
shims — 2 max.) under lower 
spring seats. 


9. Incorrect spring. 

9. Replace springs. 
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DIAGNOSIS AND TESTING (Continued) 



POSSIBLE CAUSE 

ACTION 

• Dog tracking of rear wheels 

1. Loose or damaged front or rear 
suspension components. 

1. Inspect, repair or replace as 
required. 

• 

2. Loose rear spring U-bolts. 

2. Tighten to specification. 


3. Rear springs improperly installed 
on axle. 

3. Repair as required. 


4. Rear spring center bolt bent. 

4. Replace center bolt. 

• Shimmy or wheel tramp 

1. Loose front axle pivot bracket 
attaching parts. 

1. Tighten to specification. 


2. Tire pressure. 

2. Adjust air pressure in tires. 


3. Excessive tire sidewall deflection. 

3. Inspect, adjust air pressure and 
replace as necessary. 


4. Irregular tire wear or tire sizes not 
uniform. 

4. Check front wheel alignment, 
adjust and replace with same size 
tires. 


5. Loose wheel lug nuts. 

5. Tighten to specifications. 


6. Front wheel bearing adjustment. 

6. Adjust to specifications. 


7. Out-of-round wheels. 

7. Replace as required. 


8. Out-of-round tires. 

8. Replace as required. 


9. Wheel and tire lateral runout not 
to specifications. 

9. Follow tire and wheel runout 
check in this section. 


10. Wheel and tire balance. 

^0. Balance wheels and tires. 


11. Front wheel alignment (toe-in and 
caster). 

11. Set toe to specifications. Set 
caster to specifications on 
vehicles with front leaf springs. 


12. Deteriorated radius arm bushing. 

12. Replace. 


13. Loose or damaged shock 
absorbers. 

13. Tighten and replace as 
necessary. 


14. Loose, worn or damaged steering 
linkage and idler arm connections. 

14. Tighten or replace as necessary. 


15. Broken or sagging springs. 

15. Replace as required. 


16. Loose steering gear mounting. 

16. Tighten to specifications. 


17. Incorrect steering gear 
adjustment. 

17. Adjust to specifications. 


18. Worn ball joints. 

18. Replace ball joints. 

• Sway or roll 

1. Unequal load distribution (side-to- 
side). 

1. Correct as necessary. 


2. Excessive load or body height. 

2. Correct as necessary. 


3. Tire pressure. 

3. Adjust air pressure in tires. 


4. Loose wheel lug nuts. 

4. Tighten to specifications. 


5. Worn or loose stabilizer assembly. 

5. Tighten or replace as required. 


6. Loose or defective shock 
absorbers. 

6. Tighten or replace as required. 


7. Broken or sagging spring. 

7. Replace as required. 


8. Steering gear adjustment. 

8. Adjust to specifications. 


9. Loose steering gear mounting. 

9. Tighten to specifications. 


10. Excessive front or rear overhang. 

10. Correct as necessary. 


11. Broken tie bolts on rear spring. 

11. Replace as required. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION 

POSSIBLE CAUSE 

RESOLUTION 

Wander 

1. Improper loading. 

1. Weigh vehicle/balance load. 


2. Improper tire/wheel size. 

2. Replace as necessary. 


3. Improper tire pressure. 

3. Inflate to specification. 


4. Steering gear not centered. 

4. Center steering wheel by 
adjusting tie rod. 


5. Steering gear preload/meshload 
adjustment off. 

5. Measure/adjust preload/ 
meshload. 


6. Incorrect wheel alignment. 

6. Align front end. 


7. Excessive spindle rotating 
torques. 

7. Service ball joints. 


8. Steering linkage ball studs sloppy. 

8. Inspect and service. 

Steering Binding (Sticky) or Poor 
Groove Feel (Small Angle 

Retumability) 

1. High spindle rotating torque. 

1. Inspect and service. (Refer to 
Section 00.05 Dynamic Damper). 

2. Incorrect front wheel toe set (poor 
groove feel mainly). 

2. Measure and reset toe in. 


3. Excessive steering gear preload/ 
meshload. 

3. Measure and adjust meshload/ 
preload. 


4. Power steering control valve 
centering. 

4. Inspect and service. 

Drift/Pull 

1. Improper loading creating caster 
split. 

1. Measure alignment and service 
as required. Weigh vehicle. 


2. Mismatched tires/wheels. 

2. Service as required. 


3. Tire pressure. 

3. Inflate to specification. 


4. Uneven tire wear (conicity). 

4. Service through tire rotation. 


5. Unequal tire circumferences. 

5. Measure and service. 


6. Excessive caster split. 

6. Check caster split — greater 
than 3/4 degrees can create pull 
to side of vehicle with less 
caster. 


7. Improper toe set. 

7. Measure and reset toe in. 


8. Front wheel brake drag. 

8. Check during alignment 
inspection. 


9. Power steering control valve 
centering. 

9. Check steering gear centering. 


10. Wheel base mismatch. 

10. Check per procedure under 
Inspection portion in this Section. 


11. Steering linkage installed with 
wheels/steering wheel not in 
straight ahead position. 

11. Loosen steering linkage ball 
studs from tapers. Align wheels 
and steering wheel straight 
ahead. Tighten bolt stud nuts to 
proper torque with studs fully 
seated. 


CF3579-2F 

















04-00-22 


General Suspension System Service 


04-00-22 


DIAGNOSIS AND TESTING (Continued) 


Toe Adjustment 
Aerostar 

1. Start the engine and move the steering wheel 
back and forth several times until it is in the 
straight ahead or centered position. Turn the 
engine off, and lock the steering wheel in place 
using a steering wheel holder, check the toe 
reading. 

2. If toe is not within specifications, remove 
bellows seal clamp, if one is used, and free the 
boot from the rod before attempting to adjust 
toe. Do not allow boot to twist when rod is 
turned for toe adjustment. 

3. Loosen the jam nuts and adjust toe to 0.80mm 
(1 /32 inch) in for the preferred setting. 

NOTE: Whenever the jam nuts are loosened for toe 
adjustment, the nut and tie threads must be cleaned 
and lubricated and the jam nut retightened to 58-67 
Nm (43-50 ft-lb). 

4. Hold tie rod end with wrench while tightening in 
jam nut. Replace bellows seal clamp, if one is 
used after tightening jam nut. 


Adjusting Toe Alignment—Ranger and Bronco 

1. Loosen the clamp bolts at each end of the 
spindle connecting rod tube. 

2. Rotate the sleeve until the correct toe 
alignment is obtained. 

3. With the clamps center between the adjustment 
sleeve lock ring nibbs, position the bolts 
horizontally with the clamp nuts facing in the 
direction shown tighten the clamp nuts to 40-57 
N-m (30-42 ft-lb). 

4. Recheck the toe alignment to make sure no 
changes occurred as the clamp nuts were 
tightened. 

5. Check the steering wheel for clear vision as 
described in Section 11-04. 


Front Wheel Bearings 

Wheel bearings are adjustable, to correct for 
bearing and shoulder wear of the spindle. 
Satisfactory operation and long life of bearings 
depend on proper adjustment and correct 
lubrication. If bearings are adjusted too tightly, 
they will overheat and wear rapidly. And 
adjustment that is excessively loose can cause 
pounding and contribute to uneven tire wear, 
steering difficulties and inefficient brakes. The 
bearing adjustment should be checked at 
regular inspection intervals. 


Front hub assemblies and bearings should be 
cleaned, inspected and lubricated whenever the hub 
assemblies are removed or at the mileage/time 
periods indicated in the maintenance schedule. 

New hub assembly grease seals should be 
installed when the hub is removed. A damaged or 
worn seal may permit bearing lubricant to reach the 
brake linings, resulting in ineffective brake operation 
and necessitation premature replacement of the 
linings. 

Bearing adjustment is described in Section 04-01, 
Front Suspension and Wheel Ends. 


Front End Alignment—Aerostar 

Caster and camber adjustment is provided by 
shims on the upper control arm. The two different 
shims initially provided from the assembly plant 
include one 2mm (.078 inch) thick shim and one 
6mm (.236 inch) thick shim for a total shim stack 
thickness of 8mm (0.315 inch) at each leg of the 
upper control arm. THe shims are to be added, 
deleted or switched from the front and rear legs of 
the upper control arms as required to adjust the 
alignment. Use of only these hardened shims are 
suggested to provide adequate reliability and 
durability. 

Camber adjustment is obtained by removing or 
adding an equal number of shims to the front and 
rear leg of the adjusting arm. 

Caster adjustment is obtained by removing shims 
from the front let and installing them on the rear leg, 
or vice-versa. If the same amount is switched from 
one let to the other, caster will be revised but 
camber will not be affected. 

If unequal amounts are removed and added to the 
front and rear legs, both caster and camber will be 
revised. 

The following examples illustrate how caster and 
camber vary with shim changes: 

Example 1: If one 2mm (.078 inch) shim is 
removed fro the front and rear leg, caster will not 
change and camber will decrease by .33 degrees. 

Example 2: If one 2mm (.078 inch) shim is 
removed from the rear leg and added to the front 
leg, caster will increase by .67 degrees and camber 
will not change. 

Example 3: If one 2mm (.078 inch) shim is added 
to the front let and two 2mm (.078 inch) shims are 
removed from the rear let, caster will decrease by 1 
degree and camber will decrease by 1/10 to 2/10. 
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DIAGNOSIS AND TESTING (Continued) 


Caster and Camber Adjustment—Aerostar 

1. Position unit on front end alignment equipment 
and check status of caster, camber and toe-in. 

2. Adjust caster and camber by loosening the two 
nuts retaining the upper control arm and adding 
or removing the necessary amount of shims. 

3. When using shims, refer to charts under 
SPECIFICATIONS in this Section. 

4. Retighten nuts on upper control arm. Be sure to 
tighten the nuts to 95-135 N-m (70-100 ft-lb) to 
prevent the loss of shims or the movement of 
the upper ball joint. To ease the access to the 


upper control assembly the following tools are 
recommended. 

A. Tool D87T-3068-A 

B. Pivoting ratchet 

C. A 24 inch extension for the ratchet. 

D. Crow's foot wrenches and adapters 

The tools allow access from the fender opening 
over the tire and to the upper control arm nuts. 

5. Adjust toe-in as described in this Section. 


CASTER/CAMBER ADJUSTMENT - AEROSTAR 

DO NOT LOOSEN THESE 
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DIAGNOSIS AND TESTING (Continued) 


Caster and Camber Adjustment 
Ranger and Bronco II (4x2) 

Caster and camber adjustment is possible with 
service adjusters available in 1/2 degree, 1 degree 
and 1-t/2 degree increments. One adjuster is used 
to adjust both caster and camber as described 
below. 


CASTER AND N JJ T 

CAMBER “2*5 

ADJUSTER M-135 Ntn 
170-100 FT-LB) 


PINCH 

BOLT 


STRIKE HERE 
TO REMOVE 
BALL JOINT 



BOLT 
388727 
365-446 N m 
1269-329 FT-LB) 


STEERING ARM 
AND DRAG LINK 


SPINDLE 

3105 (RH) 

3106 (LH) 
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1. Measure vehicle caster and camber. Refer to 
the alignment charts in the Description part of 
the Section to determine if the vehicle is within 
specifications. Note any difference between the 
actual measurements and the specification. 
This information will be used to select the 
correct service adjuster. 

2. See the following chart. Using the information 
from Step 1, select the correct service adjuster. 
Note; the orientation of the slot required to 
obtain the correct alignment. 

Example: If caster and camber together must be 
reduced 1 degree at the LH wheel, select the 1 -1 /2 
degree service adjuster and orientate the slot 315 
degrees from the straight ahead position in the 
vehicle. 

If the same adjustment was required for the RH 
side the orientation would be 225 degrees from 
straight-ahead position. 


In all cases, select the service adjuster that will bring 
the alignment into specification with the smallest 
side-to-side variation (minimize caster and camber 
splits). 

3. Remove the front wheel. 

4. Remove the pinchbolt at the upper ball joint and 
pry the adjuster out of the axle with the blade of 
a screwdriver. If required use Pitman Arm Puller 
T64P-3590-F or equivalent to remove the 
adjuster, or removal tool D81T-3010-B. 

5. Install the new service adjuster orientate the 
slot as specified in the chart at the end of this 
procedure. A1 -1 /2 inch socket may be used to 
rotate the adjuster into position. 

6. Tighten the pinchbolt to 67-88 N m. 

7. Install the front wheel. 

8. Check alignment and reset toe to specification. 






RANGER AND BRONCO It 4x2 ADJUSTABLE CAMBER/CASTER SERVICE ADJUSTER SELECTION' 


Service Adjuster Typ« 
(Degrees) 


Position Slot 
In Axle 
(Degrees) 


LH Axle 


RH Axle 


Camber Change 
(Degrees) 


-0.5 


Caster Change 
(Degrees) 


Camber Change 
(Degrees) 


+0.5 


NOTE: The assembly plant sometimes builds 
vehicles with adjusters that are not zero- 
degree type to control alignment This 
table shows the alignment changes that 
win occur H the vehicle was originally built 
with zero-degree adjusters. Always check 
to see which adjuster has been installed 
(and itfs orientation) before making 
changes. 


FRONT OF VEHICLE 
0 ° 




Caster Change 
(Degrees) 




This hole is centered on a zero-degree adjuster 
— not offset as shown. 


TOP VIEW OF CAMBER/CASTER ADJUSTER 
(POSITION SLOT IN AXLE TO OBTAIN DESIRED ALIGNMENT) 




























































































Camber Adjustment 

Ranger and Bronco II (4x4) Vehicles 

NOTE: Caster is not adjustable 4x4 vehicles. 


SLOTS IN SLEEVE 
ENGAGE LUGS TO 
PREVENT ROTATION 
OP SLEEVE, WHIC 
WOULD RESULT IN 
CHANGE OF 
CASTER ANGLE, 


SPLIT IN SLEEVE^ 
ALLOWS SLEEVE 
TO EXPAND WHEN / 
BALLSTUD NUT/ 
IS TIGHTENED, / 
LOCKING SLEEVE/ 
AND BALLSTUD# 

IN location! 


BALLSTUD 
(COMPONENT J 
OF BALL JOINT 
ASSEMBLY) 


BALLSTUD AXIS 



















DIAGNOSIS AND TESTING (Continued) 



3. Remove the camber adjuster sleeve. If 
required, use Pitman Arm Puller, T64P-3590-F, 
to remove the adjuster from the spindle. 

4. Install the camber adjuster on the top ball joint 
stud with the arrow pointing outboard for 
"positive camber" and the arrow pointing 
inboard for negative camber "Zero" camber 
bushings will not have an arrow and may be 
rotated in either direction as long as the lugs on 
the yoke engage the slots in the bushing. 

5. Install a new nut on the lower ball joint stud and 
tighten to 54 N • m (40 ft-lb). 

6. Finish tightening the lower nut to 129-149 N • m 
(95-110 ft-lb). 

NOTE: The camber adjuster will seat itself in the 
spindle at a predetermined position during the 
tightening sequence. Do not attempt to adjust this 
position. 

7. Install the wheels and lower the vehicle. 

8. Check the camber and adjust toe as described 
in the Adjustment portion of this Section. 


Vehicle Lean Correction 
Front Lean 

Measure the LH and RH front ride heights as 
shown in Specifications at the at the rear of this 
Section. 

NOTE: On 4x2 models only, add 6mm (1 /4 inch) to 
the RH ride height measurement. 

Compute the difference between LH and RH ride 
heights as shown with the examples if the difference 
exceeds 3mm (1/8 inch)-9mm (3/8 inch) for 4x2 
and is less than 19mm (3/4 inch), measured at the 
wheel house opening to ground, add one shim to 
the side of the vehicle that is low. The shim is to be 
placed under the lower spring seat (5A307); service 
shim (part number 389117-S2) can be used on 4x2 
and 4x4 models without a front stabilizer bar. If there 
is a side-to-side difference of 19mm (3/4 inch) or 
more in the LH/RH wheel house openings, remove 
the high side spring from the vehicle and compare it 
with a service replacement part having the same 
part number. 


EXAMPLES 


Ranger 4x2 Vehicle 

Ranger 4x4 and 

Bronco II Vehicle 

Measured LH Ride Height 4-1/2" 

Measured LH Ride Height 4-1/2" 

Measured RH Ride Height 4“ 

Measured RH Ride Height 4-5/8" 

Revised RH Ride Height 4-1/4" 

— 

Side-to-Side Difference 1/4" 

Side-to-Side Difference 1/8" 

Since the difference is larger 
than 1/8", one suspension 
shim would be added to the 
low right shim. 

Since the difference does not 
exceed 1/8", no shim is to be 
used on the front suspension. 
The front lean may be caused 
by a rear lean condition. 
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If the free height of the original equipment spring 
exceeds the free height of the service part by 13mm 
(1/2 inch), install the service part in this location. If 
the free height is less than 13mm (1/2 inch), remove 
the low side spring. Compare the service spring to 
both of original springs and select the two springs 
most evenly matched. Install the higher spring at the 
low side. 

NOTE: Changing front ride height by adding the 
service shim also affects caster angles. Adding the 
4.5mm thick shim (Part #389117-S2 or equivalent) 
may reduce caster by up to 0.40 degrees on the side 
the shim is added. 


Rear Lean 

A side-to-side lean at the rear of the vehicle can 
be adjusted by approximately 6mm (1/4 inch) by 
installing a shim between the rear spring and axle on 
the low side of the vehicle. A "low at the rear" 
vehicle can be raised approximately 6mm (1 /4 inch) 
by installation of one shim on each side. Use the 
following procedure to install the shim (E37A-5742- 
AA). 

1. Raise the vehicle until the weight is off the rear 
springs but with the tires still touching the floor. 

2. Loosen the spring U-bolts to allow the axle to 
separate from the spring approximately 13mm 
(1/2 inch). 

3. Position the shim (E37A-5742-AA) between the 
spring and the spring seat and with the tie bolt 
head through the hole in the shim. On 4x4 
vehicles, position the shim between the rear 
spring and axle spacer. Tape may be used to 
hold the shim in position. 

4. Assure that the spring leaves are properly 
aligned and the spring U-bolts contact the 
edges of the spring assembly or axle seat. 

5. Tighten the spring U-bolt sufficiently to assure 
that the spring tie bolt head that extends 
through the shim enters the hole in the axle 
seat. 

6. Tighten the U-bolt nuts to 88-102 N m (65-75 
ft-lb). 























MAINTENANCE 


Wheels 

Wheel lug nuts should be inspected and tightened 
twice within the first 800 kilometers (500 miles) of 
operation. After the first 1600 kilometer (1000 miles) 
of operation, they should again be inspected and 
tightened at the intervals specified in Section 00-07, 
Maintenance. Also retighten to specifications at 800 
km (500 miles) after any wheel change or any other 
time the lug nuts have been loosened. Improperly 
tightened wheel nuts could allow the wheel to come 
off while the vehicle is in motion, causing loss of 
control. Loose wheel stud nuts may cause shimmy 
stud damage and/or stud failure, possible wheel 
damage, and vibration. Elongated stud hoes in the 
wheels may also result from the loose stud nuts. 

Keep the wheels and hubs clean. Stones or 
lumps of mud wedged between the wheel and 
drum will unbalance a wheel and tire. 


Check for damage that would affect the runout of 
the wheels. Wobble or shimmy caused by a 
damaged wheel will eventually damage the wheel 
bearings and cause uneven tire wear. Inspect the 
wheel rims for dents that could permit air to leak 
from the tires. 

WARNING: AFTERMARKET WHEEL 
ASSEMBLIES MAY NOT BE COMPATIBLE WITH 
YOUR VEHICLE AND SHOULD NOT BE USED. 
USE OF INCOMPATIBLE WHEEL ASSEMBLIES 
MAY RESULT IN EQUIPMENT FAILURE AND 
POSSIBLE INJURY. ONLY WHEEL ASSEMBLIES 
APPROVED FOR VEHICLE APPLICATION 
SHOULD BE USED. 


Tire Maintenance 

To maximize tire performance, inspect them for 
signs of improper inflation and uneven wear, which 
may indicate a need for balancing, rotation, or front 
suspension alignment. Tires should also be checked 
frequently for cuts, stone bruises, abrasions, 
blisters, and for objects that may have become 
embedded in the tread. More frequent inspections 
are recommended when rapid or extreme 
temperature changes occur, or where road surfaces 
are rough or occasionally littered with debris. 

As a further visible check of tire condition, tread 
wear indicators are molded into the bottom of the 


tread grooves. The tire should be replaced when 
these indicator bands become visible. 

To clean tires, use a mild soap and water solution 
only, and rinse thoroughly with clear water. Do not 
use any caustic solutions or abrasive materials. Do 
not use steel wool, wire brushes or gasoline, paint 
thinner and similar materials having a mineral oil 
base. These materials are harmful to the tires and 
will eventually discolor the white-walls and raised 
letters. 





TIRE WEAR CONDITIONS 


UNDERINFLATION 


OVERINFLATION 


CUPPMG 


UNDERINFLATION AND/OR 
MECHANICAL IRREGULARITIES SUCH 
AS OUT-OF-BALANCE CONDITION OF 
WHEEL AND/OR TIRE, AND BENT OR 
DAMAGED WHEEL. 

POSSIBLE LOOSE OR WORN STEERING 
TIE-ROD OR STEERING IDLER ARM. 
POSSIBLE LOOSE, DAMAGED OR WORN 
FRONT SUSPENSION PARTS. 


INCORRECT TOE-IN OR EXTREME 
CAMBER 


FEATHERING DUE TO MISALIGNMENT 

F3419-2B 
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MAINTENANCE (Continued) 


Tire Inflation 

The tire inflation pressure is carefully calculated to 
give the vehicle satisfactory ride and steering 
characteristics while not compromising long tire 
tread life. 

There is a tire chart (refer to Owner's Guide for 
locations or refer to the chard in the Specifications 
portion of this Section) that gives the recommended 
cold tire inflation pressure. Tire inflation pressures 
are also listed at the end of this Section under 
Specifications. The cold tire inflation pressure can 
be measured after the vehicle has been parked for 
three hours or has been driven less than 5 km (3 
miles). 

A higher tire inflation pressure that the 
recommended pressure can cause a hard ride, tire 
bruising, carcass damage, and rapid wear at the 
center of the tire. Low tire pressure can produce tire 
squeal, hard steering, rim dents, high temperatures 
and rapid wear on the outer edges of the tires. 
Unequal inflation pressures in tires using the same 
axle can affect uneven braking and reduced 
handling. 

CAUTION: Over- or under-inflated tires can 
reduce tire life, adversely affect vehicle 
handling, and possible lead to a sudden failure 
that could result in the loss of vehicle control 
without warning. 


Tire Rotation 

To equalize tier wear, tire rotation is 
recommended every 8,000-12,000 km (5,000-7,500 
miles). 

NOTE: Tire tread wears fastest in the first 8,000 km 
(5,000 miles). Therefore it is very important to 
perform the first rotation within the specified mileage 
range to minimize uneven tire wear. 

CAUTION: If the vehicle is equipped with a 
temporal spare tire, do not include it in the 
rotation of the other four tires. 
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Tread Wear Indicators 

The original equipment tires have built-in tread 
wear indicators to show when tires need 
replacement. These indicators will appear as 1/2 
inch wide bands when the tire tread depth becomes 
1 / 16 of an inch. When the indicators appear in two 
or more adjacent grooves, at three locations around 
the tire, or when cord or fabric is exposed, tire 
replacement due to tread wear is required. 

TREAD WEAR INDICATOR 



Rim and Wheel Maintenance 
Wheels 

Wheel lug nuts should be inspected and tightened 
twice within the first 800km (500 miles) of operation. 
After the first 1600km (1000 miles) of operation, 
they should again by inspected and tightened at the 
intervals specified by Required Vehicle 
Maintenance. Also retighten to specifications at 
800km (500 miles) after any wheel change or any 
other time lug nuts have been loosened. Improperly 
tightened wheel nuts could allow the wheel to come 
off while the vehicle is in motion, causing loss of 
control. Loose wheel nuts may cause shimmy, stud 
damage, and vibration. Elongated stud holes in the 
wheels may also result from the loose stud nuts. 

Keep the wheels and hubs clean. Stones or lumps 
of mud between the wheel and drum will unbalance 
a wheel and tire. 

Check for damage that would affect the runout of 
the wheels. Wobble or shimmy caused by a 
damaged wheel will eventually damaged the wheel 
bearings and cause uneven wear. Inspect the wheel 
rims for dents that could permit air to leak from the 
tires. 

WARNING: AFTERMARKET WHEEL 
ASSEMBLIES MAY NOT BE COMPATIBLE WITH 
YOUR VEHICLE AND SHOULD NOT BE USED. 
USE OF INCOMPATIBLE WHEEL ASSEMBLIES 
MAY RESULT IN EQUIPMENT FAILURE AND 
POSSIBLE INJURY. ONLY WHEEL ASSEMBLIES 
APPROVED FOR VEHICLE APPLICATION 
SHOULD BE USED. 
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MAINTENANCE (Continued) 


During Tire Inspection 

1. Check all metal surfaces thoroughly while 
making tire inspections. Watch for: 

a. Excessive rust or corrosion build-up. 

b. Cracks in metal. 

c. Bent flanges, resulting from road 
obstructions. 

d. Loose, missing or damaged lug nuts. 

e. Bent or stripped studs. 

2. Remove and discard damaged rims or wheels. 

CAUTION: Excessively corroded or cracked 
rims can be dangerous. Deflate tires prior to the 
removal from the wheels. 

3. Mark damaged or hazardous area with chalk so 
that part will be removed from service. 

4. Replace parts as required. 

5. I nflate tires only to recommended air pressures. 

6. Check the wheel lug nut torque and retighten 
the lug nuts as specified at the end of this 
Section. 


During Tire Changes 

1. Check all metal surfaces. Watch particularly for 
the following items: 

a. Cracks in the rim bead seat or drop well 
radii. These are caused by overloading and 
overinflating tires or using larger than 
recommended tire sizes. 

b. Cracks in the wheel disc, between the stud 
hoes or hand holes and also check for 
damaged stud hole cone seats. These are 
caused by loose wheel nuts, improper 
installation procedures or the use of 
incorrect sizes or type of attaching parts. 

2. Replace the parts as necessary. 

CAUTION: Insure that replacements are made 

with the proper sizes and types of wheels. 

3. Thoroughly remove dust, dirt and other foreign 
materials from all surfaces. Hand or electric 
wire brushes, sand blasting or chemical baths 
may be used. Bead seat area of rim should be 
free of rust and rubber deposits. This is 
especially important for drop-center tubeless 
rims, because the bead seat is the air-sealing 
element. 

4. Paint rim by brush or spray with a fast-drying 
metal primer. Surfaces should be clean and dry 
prior to painting. Insure that bare metal area on 
the outside or tire side of the rim are covered. 
This is especially important on drop-center 
tubeless rims, because warn and sometimes 
moist air is inconstant contact with the metal 
surface on the tire side of the rim. 


5. Lubricate the tire side of the rim base just prior 
to mounting tire. Avoid the use of any lubricant 
which contains water or solvent that is injurious 
to rubber. A combination lubricant and rust- 
preventive compound is preferable. This 
protective measure is of particular importance 
with drop- center tubeless rims as the air in the 
tire is contained by the tire-side rim surface. 

6. Inflate tire only to recommended air pressure. 


Straightening Wheels 

Do not heat wheels in an attempt to soften them 
for straightening to repair damage from striking 
curbs, etc. The special alloy used in these wheels is 
heat-treated, and uncontrolled heating effects the 
properties of the material. Do not weld the wheels 
for any reason. 


Aluminum Wheels and Rims 
Cleaning 

Whenever a tire is removed, thoroughly examine 
the complete wheel. Remove all grease and road 
dirt and use a wire brush or steel wool to remove the 
rubber from the bead seat. Tighten lug nuts to 135 
N*m (100 ft-lbs). 


Maintenance and Protection in Corrosive 
Environments 

Due to aluminum's natural resistance to 
corrosion, aluminum disc wheels do not need to be 
repainted for most operation conditions. All 
aluminum wheels are painted with corrosion 
resistant (clear-coat) paint. Washing them (do not 
use highly alkaline cleaning agents) when washing 
the rest of the vehicle will enough to keep wheels 
looking good for many years. Certain environments, 
as created by some operations, can lead to 
corrosion. Some of these are: livestock hauling, salt, 
chloride components used for snow removal and 
highly alkaline materials. 

When these conditions are encountered, the 
following practice is recommended: 

1. Clean frequently with steam or high-pressure 
water from a hose. Use of a mild detergent will 
speed up the cleaning process. 

2. When tires are removed, the entire wheel 
should be cleaned and inspected. For 
maximum protection, there are various types of 
coatings which give good results. The following 
procedures are suggested: 

Surface Preparation 

1. Remove all the soil and oil form the wheel 
surface with either high- pressure steam or 
solvent. Suitable solvents would be mineral 
spirits and regular paint thinner, obtained in 
paint stores. 
















MAINTENANCE (Continued) 


Remove any adherent soil or oxidation 
products by using a wire brush. 

Clean the surface again with solvent, using 
mineral spirits to remove loose products. 

Apply a clear protective or pigmented product 
as follows: 


Clear Protective Coating 

Spray apply about 1-1/2 mils wet film thickness, 
air curing clear epoxy polyamide meeting Military 
Specification MIL-C-22750 (WEP) or equivalent. To 
properly spray this particular coating, mix 
components A and B of the two-part organic coating 
and thin were necessary with 10 percent toluol. 
Spray apply with a spray gun at a pressure of 207- 
276 kPa (30-40 psi)(suction feed). 

Pigmented Protective Coating 

Primer-spray apply the inhibited primer, meeting 
Military Specification MIL-C-23377 (SEP) or 
equivalent. Spray this primer at a 1 to 2 mil wet film 
thickness. Allow to air dry from 2 to 4 hours before 
top coating. 

Top Coat-Spray a 1-1/2 to 2 mils wet film of a 
leafing aluminum pigmented epoxy. Allow enough 
time to air dry before handling; overnight will usually 
be sufficient. 


Aluminum Wheel Leaks 

Pinhole rim leaks in cast aluminum wheels can be 
repaired with 'Hot Melt' Sealant Aluminum Wheel 
Repair Compound E7AZ-19554-A or equivalent 
using an electric heat gun such as Rotunda Model 
107-00301, or equivalent. 


HOT MELT 
SEALANT STICK 


TIRE SIDE OF 
WHEEL 


BRAKE SIDE 
OF WHEEL 


Valves 

Wheels for tubeless tires come from the factory 
with the tire valve installed. If it becomes necessary 
to replace the tire valve it should be installed using 
the same type and size. 


Safety Precautions 

Air tank should incorporate moisture trap when 
used with drop-center tubeless rims in order to 
reduce the moisture in contact with the metal rim 
surfaces. 



Tire Replacement 

NOTE: When a tire is replaced, use only a tire and 
wheel combination as recommended on the Safety 
Compliance Certification Label decal attached to 
the vehicle. Be sure that all tires and wheels are 
approved by Ford Motor Company and are of the 
same size and load carrying capacity. Never mix 
radial, bias or bias belted type tires. 

Use the Rotunda Tire Changer Model 084-00001 
or equivalent to mount or demount tires. Follow the 
equipment manufacturer's instructions. Do not use 
hand tools or tire irons alone to change tire because 
they may damage the tire beads or wheel rim. 

Rim bead seats (steel wheels only) should be 
cleaned with a wire brush or coarse steel wool to 
remove lubricants, old rubber, and light rust. 
Aluminum wheel rim bead seats should be cleaned 
with a non-abrasive cleaner to remove tire mounting 
lubricants and old rubber. Before mounting or 
demounting a tire, the bead area should be well 
lubricated with Rubber Lubricant, D9AZ-19583-A 
(ESA-M1B6-A) or equivalent tire lubricant. 

After mounting, inflate the tire, so its beads are 
completely seated. Do not exceed 275 kpa (40 psi) 
during this operation. Install the valve core, and 
inflate the tire to the proper pressure. Balance each 
wheel and tire assembly. 


Tire Service 

NOTE: If the tire is to be reinstalled on the same 
wheel, mark the tire and wheel so they can be 
reassembled in the same relative position. 

Punctured tires should be removed from the 
wheel and permanently serviced from the inside 
using a combination repair plug and vulcanized 
patch. When servicing a puncture, always follow the 
manufacturer's instructions for using the service kit. 



















SERVICE (Continued) 


Punctures in the tread area only are serviceable. 
Never attempt to service punctures in the tire 
shoulders or sidewalls. In addition, do not service 
any tire that has sustained the following damage: 

• Bulges or blisters. 

• Ply separation. 

• Broken or cracked beads. 

• Fabric cracks or cuts. 

• Tires worn to the fabric, or if wear indicators are 
visible. 

• Punchtures larger than 1 /4 inch diameter. 

WARNING: TIRE SEALANTS THAT ARE 
INJECTED THROUGH THE VALVE STEM ARE 
NOT TO BE USED TO SERVICE PUNCTURED 
TIRES BECAUSE THEY CAN PRODUCE WHEEL 
RUST AND TIRE IMBALANCE. 


TIRE SERVICE AREAS 
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Tire and Wheel Balance 

There are two types of wheel and tire balance: 
static and dynamic. 

A static balance is the equal distribution of weight 
around the wheel. Wheels that are statically 
unbalanced cause a bouncing action called wheel 
tramp. This condition will eventually cause uneven 
tire wear. 

A dynamic balance is the equal distribution of 
weight on each side of the centerline, so that when 
the tire spins there is no tendency for the assembly 
to move from side to side. Wheels that are 
dynamically unbalanced may cause wheel shimmy. 

Deposits of mud, etc. must be cleaned from the 
inside of the rim. Stones should be removed from 
the tread. The tire should be inspected for any 
damage, then balanced according to the equipment 
manufacturer's instructions. 

Refer to Section 00.05, Dynamic Damper for tire 
and wheel balancing procedures. 


STATIC UNBALANCE 



OF SPINDLE 
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DYNAMIC UNBALANCE 


• i 



WHEEL SHIMMY 



Off-Vehicle Balancing 

When balancing wheels off the vehicle, use a 
balancer which pilots the wheels by the center hole 
or mounting bolt holes. If the wheel tramp and 
vehicle vibration is not corrected by the off-vehicle 
balance, refer to Section 00-05, Dynamic Damper. 


Vibration 

If vehicle vibration persists after the wheels have 
been balanced, it may be caused by either tire, 
wheel or wheel bolt runout. 
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Tire and Wheel Runout 

Excessive radial and lateral runout of a wheel and 
tire assembly can cause roughness, vibration, wheel 
tramp, tire wear, and steering wheel tremor. 

Before checking runout and to avoid false 
readings caused by temporary flat spots in the tires, 
check runout only after the vehicle has been driven. 

The extent of the runout should be measured with 
a dial indicator, or Rotunda Radial Run-Out Gauge 
007-00014. All measurements should be made on 
the vehicle with the tires inflated to recommended 
reduced load inflation pressures and with the front 
wheel bearings adjusted to specifications. 

Tire Runout 

Measure radial runout of the tire at the center and 
outside ribs of the tread face. Measure lateral runout 
of the tire just above the buffing rib on the tire 
sidewall. Mark the high points of lateral and radial 
runout for future reference. On tires, radial runout 
should not exceed 0.040 inch, and lateral runout 
should not be more than 0.045 inch. 


Wheel Runout 

Measure radial and lateral wheel runout at 
positions shown. Runout should not exceed .045 
inch radial or lateral. 


WHEEL 



CHECK TOTAL 
RADIAL RUNOUT HERE 


Wheel Bolt Runout 

Wheel bolt runout can affect wheel runout. When 
measuring the runout on the wheel bolts, it should 
be noted that the feeler will not be in contact with the 
bolts at all times. Only the measurements taken at 
the high point of contact of each bolt should be 
considered. 

1. Using a broad point indicator, locate the feeler 
perpendicular to the bolt as close to the flange 
face as possible. Be careful to zero the 
indicator so that the pointer can deflect either 
way, thereby insuring an accurate reading at the 
lowest as well as the highest contact point. 

2. Rotate the shaft until the next bolt is contacted. 
Again, record and continue until you have one 
reading for each point of contact (each bolt). 
The absolute difference between the maximum 
and minimum contact reading will be the total 
indicator reading (or total runout). Wheel bolt 
circle runout should not exceed .41mm (0.016 
inch) TIRE (Total Indicated Runout). 


WHEEL BOLT RUNOUT 


DIAL INDICATOR 
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SPECIFICATIONS 


TIRE INFLATION PRESSURES - AEROSTAR 


Vehicle 

Wheelbase 

■ 

Wheel 

Tire 

Recommended Cold 
Inflation Pressures 

(pel) 

Front 

(pel) 

Rear 

(kPe) 

Front 

(kPa) 

Rear 

Aerostar Van 

119 inch (3022 mm) 

4720 

14 x 5.5JJ 

P215/70R14SL 

31 

35 

213 

241 



4820 

14 x 5.5JJ 

P215/70R14SL 

35 

35 

ED| 

241 




14 x 6.0JJ 

P215/75R14SL 

35 

35 


241 



5120 

14 x 5.5JJ 

P215/70R14SL 

31 

35 

213 

241 



5160 

14 x 5.5JJ 

P215/70R14SL 

35 

35 

241 

241 




14 x 6.0JJ 

P215/75R14SL 

35 

35 

241 

241 




14 x 6.0JJ 

P215/75R14SL 

35 

35 

241 

241 

Aerostat Extended Van 

119 inch (3022 mm) 

4900 

14 x 6.0JJ 

P215/70R14SL 

35 

35 

241 

241 




14 x 6.0JJ 

P215/75R14SL 

35 

35 

241 

241 



5160 

14 x 6.0JJ 

P215/75R14SL 

35 

35 

241 

241 



5200 

14 x 6.0JJ 

P215^75R14SL 

mm 

35 

241 

241 

Aerostar Wagon 5 Pass 

119 inch (3022 mm) 

4660 

14 x 5.5JJ 

P215/70R14SL 

31 

35 

213 

mm i 



5200 

14 x 6.0JJ 

P215/75R14SL 

35 

35 

241 

241 

Aerostar Extended Wagon 5 Pass 

119 inch (3022 mm) 

4740 

14 X 6.0JJ 

P215/70R14SL 

31 

35 

213 

241 




14 x 6.0JJ 

P215/75R14SL 

31 

35 

213 

241 




14 x 6.0JJ 

P215/75R14SL 

35 

35 

241 

241 

Aerostar Wagon 7 Pass 

119 inch (3022 mm) 

4880 

14 x 5.5JJ 

P215/70R14SL 

31 

35 

213 

241 



4920 

14 x 5.5JJ 

P215/70R14SL 

31 

35 

213 

241 



5000 

14 x 5.5JJ 

P215/70R14SL 

31 

35 

213 

241 



5040 

14 x 5.5JJ 

P215/70R14SL 

31 

35 

213 

241 



5100 

14 x 5.5JJ 

P215/70R14SL 

31 

35 

213 

241 

Aerostar Extended Wagon 7 Pass 

119 inch (3022 mm) 

5040 

14 X 6.0JJ 

P215/70R14SL 

31 

35 

213 

241 




14 x 6.0JJ 

P215/75R14SL 

31 

35 

213 

241 



5160 

14 x 6.0JJ 

P215/75R14SL 

35 

35 

241 

241 



B3W 

14 x 6.0JJ 

P215/75R14SL 

35 

35 

241 

241 


CF6664-2A 
























































































































































TIRE INFLATION PRESSURES - RANGER AND BRONCO II 


lULUL. 

mm. 

Wheelbase 

GVW 

Wheel 

Tire 

Recommended Cold 
Inflation Pressures 

(P*l) 

Front 

<P«0 

Rear 

(kPa) 

Front 

(kPa) 

Rear 

Ranger (4x2) 

108 inch (2743 mm) 

4020 

14 x 5.5JJ 

P195/70R14SL 

35 

35 

241 

241 




14 x 5.5JJ (1) 

P215/70R14SL 

35 

35 

241 

241 



4580 

14 x 5.5JJ 

P215/70R14SL 

35 

35 

241 

241 


114 inch (2896 mm) 

4080 

14 x 5.5JJ 

P195/70R14SL 

35 

35 

241 

241 




14 x 5.5JJ (1) 

P215/70R14SL 

35 

35 

241 

241 



4580 

14 x 5.5JJ 

P215/70R14SL 

35 

35 

241 

241 

Ranger (4x2) Supercab 

125 inch (3175 mm) 

4540 

14 x 5.5JJ (1) 

P215/70R14SL 

35 

35 

241 

241 

Ranger (4x4) 

108 inch (2743 mm) 

4260 

15 x 6.0JJ (2) 

P215/75R15SL 

35 

35 

241 

241 



4340 

15 x 6.0JJ 

P215/75R15SL 

35 

35 

241 

241 



4540 

15 x 6.0JJ 

P215/75R15SL 

35 

35 

241 

241 


114 inch (2896 mm) 

4320 

15 x 6.0JJ (2) 

P215/75R15SL 

35 

35 

241 

241 



KOI 

15 x 6.0JJ 

P215/75R15SL 

35 

35 

241 

241 



4580 

15 x 6.0JJ (3) 

P215/75R15SL 

35 

35 

241 

241 

Ranger (4x4) Supercab 

125 inch (3175 mm) 

4400 

15 x 6.0JJ (2) 

P215/75R15SL 

35 

35 

241 

241 



4580 

15 x 6.0JJ (2) 

P215/75R15SL 

35 

35 

241 

241 



4700 

15 x 6.0JJ (2) 

P215/75R15SL 

35 

35 

241 

241 



4760 

15 x 6.0JJ (2) 

P215T75R15SL 

35 

35 

241 

241 

Bronco II (4x2) 

94 inch (2388 mm) 

4040 

15 x 6.0JJ 

P205/75R15SL 

35 

35 

241 

241 



4180 

15 x 6.0JJ 

P205/75R15SL 

35 

35 

241 

241 



4280 

15 x 6.0JJ 

P205/75R15SL 

35 

35 

241 

241 




15 x 6.0JJ 

P205/75R15SL 

35 

35 

241 

241 

Bronco II (4x4) 

94 inch (2388 mm) 

WZM 

15 x 6.0JJ 

P205/75R15SL 

35 

35 

241 

241 



4340 

15 x 6.0JJ 

P205/75R15SL 

35 

35 

241 

241 



4400 

15 x 6.0JJ 

P205/75R15SL 

35 

35 

241 

241 


NOTES: 

(1) STX requires OWL performance tire. 

(2) IRH 

(3) HVY DUTY FRNT END CF6665-2A 


SPECIAL SERVICE TOOLS 


WHEEL NUT TORQUE SPECIFICATIONS - AEROSTAR 


Numbsr 

n«, mlrJlnn 

uwcnpaon 

D81T-3010-B 

Remover — Caster/Camber Adjuster 

T64P-3580-F 

Pitman Arm Puller 


Size 

Torque © 

Nm 

Ft-lbs 

1/2-20 

135 

100 


CF3560-1B 


©Torque specifications are for clean, dry bolt and nut threads. 

Never use oil or grease on studs or nuts. CF3348-1E 


ROTUNDA EQUIPMENT 


Modal 

Description 

064-00001 

Tire Changer 

064-00002 

Tire Spreader 

007-00014 

Radial Runout Gauge 

064-00005 

Inflation Cage 

107-00301 

Heat Gun 


CF3519-1F 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II (4x2) and Ranger 
and Bronco II (4x4) vehicles. 


DESCRIPTION 


Front Suspension 
Aerostar 

The front suspension is a short-long arm 
suspension system with helical coil springs. It 
consists of: spindles, upper and lower control arms 
with integral ball joints and bushings, adjustment 
shims, coil springs, shock absorbers and a stabilizer 
bar. The springs are computer matched for side to 
side wading and factory matched for side to side 
capacity. 

The lower control arm is attached to the engine 
crossmember through pivot bushings and to the 
spindle through the ball joint assembly. The lower 
arms provide support for the coil springs and 
attachments for the shock absorber and stabilizer 
bar. Insulators are provided at the upper and lower 
spring seats and bushings are provided at all pivot 
points for damping and vibration suppression. 


The upper control arm assembly (UCA) is found 
on top of the front longitudinal side member. The 
upper arm assembly is attached to the spindle at the 
upper ball joint and is anchored to the body using 
the three primary crossmember bolts and one 
additional bolt and washer assembly. The upper 
control arm provides the means for adjusting 
camber and cater angles in service. Alignment is 
performed by adding or removing the adjustment 
shims provided in the upper arm assembly at the 
"A" arm to pivot shaft interface. For adjustment 
procedures, refer to Section 04-00, General 
Suspension System Service. 
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DESCRIPTION (Continued) 


The critical joint in the front chassis area includes 
the front crossmember, longitudinal side member, 
and upper control arm. Whenever this joint is 
loosened or removed (including engine service) it is 
imperative that new fasteners or cleaned/lubricated 
present fasteners be installed with the proper 
installation torque at this critical joint. 

The shock absorbers are a telescopic, direct 
action design. In addition, they are gas filled with 
twin tubes for improved performance and durability. 


They have been engineered and tuned to provide 
optimum comfort and ride. Rubber bushings are 
provided at the upper and lower mounting points to 
minimize noise transmission. They are 
nonadjustable units and must be replaced as 
complete assemblies. 

The front stabilizer bar is fastened to the front of 
the frame by a bracket and insulator assembly and 
to the lower control arm by a link assembly. The 
stabilizer bar is standard equipment. 


AEROSTAR 
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DESCRIPTION (Continued) 


Front Suspension 
Ranger and Bronco ii (4x2) 

The suspension is the coil spring, twin I-beam 
type. It is composed of coil springs, I-beam axle 
arms, radius arms, upper and lower ball joints, 
spindles, tie rods, shock absorbers and stabilizer bar 
(stabilizer bar is optional on Ranger front 
suspensions). 

Ranger and Bronco II 4x2 suspensions use two 
I-beam type front axles (one for each wheel). One 
end of each axle is attached to the spindle and 
radius arm assembly and the other is attached to a 
frame pivot bracket on the opposite side of the 
vehicle. 


Each spindle is connected to the axle by upper 
and lower ball joints. The ball joints have a special 
bearing material that never requires lubrication. 

Spindle movement is controlled by tie rods and 
the steering linkage. 

Three adjustments are performed on the axle. 
Camber and caster are adjusted by removing and 
replacing an adapter at the upper ball joint stud. 
Toe-in is adjusted by rotating the steering linkage tie 
rod adjusting sleeve. 


RANGER (4x2) 
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DESCRIPTION (Continued) 


BRONCO II (4x2) 

TWIN I-BEAM 
AXLES 


AXLE 

PIVOT BRACKET 



STEERING LINKAGE MUST BE 
INSTALLED WITH STEERING GEAR 
FIXTURED ON CENTER (±45° C« INPUT 
SHAFT). BALL STUDS MUST BE SEATED 
IN TAPERS TO PREVENT ROTATION 
WHILE TIGHTENING. 


ADJUSTING SLEEVE CLAMPS 
MUST BE INSTALLED IN POSITION 
SHOWN WITH ±45°. 

TIGHTEN NUTS 40-57 N-m 
LH AND RH SIDE. 


BALL 

JOINTS 


TIE ROD 
END 


F458B-2B 
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DESCRIPTION (Continued) 


Front Suspension 

Ranger and Bronco li (4x4) 

The independent Front Suspension (IFS) system 
is composed of a two-piece front driving axle 
assembly, two coil springs and two radius arms. 


The front driving axle consists of two independent 
axle arm assemblies. One end of each axle arm 
assembly is anchored to the frame. The other end of 
each axle arm assembly is supported by the coil 
spring and radius arm. 


RANGER (4x4), BRONCO U (4x4) 


FRONT OF VEHICLE 


COIL SPRINGS MUST BE INSTALLED IN 
MATCHED SETS (EITHER BOTH MEAN-TO-HIGH 
LOAD RANGE OR BOTH LOW TO MEAN LOAD RANGE) 



STEERING LINKAGE 
MUST BE INSTALLED WITH 
STEERING GEAR 
FIXTURED ON CENTER 
(±45° AT INPUT SHAFT) 
BALL STUDS MUST 
BE SEATED IN TAPERS TO PREVENT 
ROTATION WHILE TIGHTENING. 


CLAMPS MUST BE INSTALLED IN 
POSITION SHOWN WITHIN ±45". 
TIGHTEN NUTS 40-57 N m (30-42 FT-LB) 
LH AND RH SIDE. 


FRONT SUSPENSION 
MAIN VIEW 


F3544-2C 


OPERATION 


The hub locks on Ranger (4x4) and Bronco II 
(4x4) vehicles equipped with four-wheel drive, either 
automatically or manually actuate the front driving 
axle. When actuated, the hub lock body assembly 
locks the hub and wheel and tire assembly to the 
front driving axle axleshaft. When released, the front 
driving axle axleshaft is disengaged from the hub 
body assembly and the hub and tire and wheel 
assembly rotate freely on the spindle. 

Two tapered opposed roller bearings allow the 
hub and wheel and tire assembly to rotate on the 
spindle. A seal is installed behind the inner bearing 
to prevent wheel bearing lubricant from 
contaminating the brake caliper and rotor surfaces. 


Automatic Locking Hubs 
Electric Shift Transfer Case 

2-WHEEL DRIVE—Shift the transfer case in the 
2H position by pushing the LOW RANGE and/or 4x4 
pushbuttons until both indicator lights are off. 

To disengage the automatic hub locks, shift the 
transmission to move the vehicle in the opposite 
direction (forward or reverse) and drive a minimum 
of 3 meters (10 ft) in a straight line. Always 
disengage the automatic hub locks before driving on 
dry, hard-surfaced roads. 
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OPERATION (Continued) 


NOTE: During axle break-in or operation in 
extremely cold temperatures (-12°C or -10°F or 
below) and if the axle lubrication has had time to 
cool, the automatic hub locks may not disengage 
completely. It may be necessary to keep the hub 
locks engaged for 10 to 15 minutes while driving 
before they will disengage. 

SHIFTING BETWEEN 2H AND 4H—The transfer 
case can be shifted between 2H and 4H with the 
vehicle stopped or at normal road speed by pushing 
the 4x4 button. The amber indicator light will 
illuminate when the transfer case is in 4-wheel drive. 

HI/LOW RANGE SHIFTING—To shift to or from 
low range, stop the vehicle and shift automatic 
transmission to N (NEUTRAL) or disengage clutch 
on manual transmission before pushing the LOW 
RANGE indicator light will illuminate in low range. 

Attempting to shift to or from low range with the 
vehicle in motion will cause the LOW RANGE light to 
flash. The LOW RANGE light will continue to flash 
until the prior shift position is reselected or the 
previous procedure is followed. 

NOTE: Do not shift transfer case from 2H to 4H with 
the rear wheels spinning while accelerating vehicle 
from standstill, or with vehicle in motion with 
temperature at -15°C (5°F) or below, otherwise 
damage can occur to the drivetrain. 

NOTE: Shifts from 2H to 4H, with vehicle in motion 
can at times cause a clicking ratcheting, or clunking 
noise. This is the result of the front axle automatic 
locking hubs engaging and may occur intermittently 
and in various degrees of intensity. This 
engagement noise is typical and should not be 
considered faulty or inoperative. 



Four-Wheel Drive 

Lock both hubs by turning the selector knob 
clockwise to the "LOCK" position. If the hub teeth 
do not engage with the knob in this position, a slight 
movement of the wheel in either direction will 
complete the lock. 

If the vehicle is stopped, place the transmission in 
neutral and select transfer case shift position. 

If the vehicle is moving, the transfer case may be 
shifted between 2H and 4H only, providing that the 
hub locks are in the "LOCK" position. 

Shifting to or from the 4L position requires that the 
vehicle by fully stopped and the transmission in 
neutral. 

CAUTION: Both hubs must be set in the same 
function to avoid excess front differential wear 
or steering pull. 

CAUTION: Clashing of gears and resulting 
transfer case damage will occur if you attempt 
to shift to or from 4L while the vehicle is in 
motion or if you attempt to shift from 2H to 4H 
with the hub locks in the "free" position while 
the vehicle is in motion. If it is necessary to shift 
to or from 4L, bring the vehicle to a full stop 
before doing so. 


DIAGNOSIS AND TESTING 


Refer to Section 04-00, General Suspension 
System Service for diagnostic and testing 
procedures. 

Refer to Section 00-05, Dynamic Damper for 
diagnostic and testing procedures. 


ADJUSTMENTS 
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ADJUSTMENTS (Continued) 


if the wheel and tire assembly is loose on the 

spindle or does not rotate freely, adjust the front 

wheel bearings as follows: 

1. Raise the vehicle until the tire clears the floor. 

2. Remove the wheel cover. Remove the grease 
cap from the hub. 

3. Wipe any excess grease from the end of the 
spindle. Remove the cotter pin and retainer. 
Discard the cotter pin. 

4. Loosen the adjusting nut three turns. Obtain 
running clearance between the rotor brake 
surface and shoe/linings by rocking the entire 
wheel assembly in and out several times to 
push the caliper and brake pads away from the 
rotor. An alternate method to obtain the proper 
running clearance may be done by lightly 
tapping on the caliper housing. Be sure not to 
tap on any other area that may damage the 
rotor and the lining surfaces. Do not pry on the 
phenolic caliper piston. The running 
clearance must be maintained throughout the 
bearing adjustment procedure as outlined in 
Steps 5 and 6. If proper clearance cannot be 
maintained, the caliper must be removed. Refer 
to Section 06-03, Front Disc Brakes for 
Removal and Installation procedures. 

5. While rotating the wheel assembly, tighten the 
adjusting nut to 23-34 N • m (17-25 ft-lb) to seat 


WHILE ROTATING WHEEL, 
TIGHTEN ADJUSTING NUT 
TO 23 34 Nm (17-25 FT-LB) 


F4410-1B 


6. Loosen the adjusting nut one-half turn. 


the bearings. 




7. Retighten the nut to 2.0-2.3 N-m (18-20 in-lb), 
using a torque wrench. 



TIGHTEN ADJUSTING NUT 
TO 2.0-2.3 N m 
(18-20 IN-LB) 


F4412-1B 


8. Place the retainer on the adjusting nut. The 
castellations on the retainer must be aligned 
with the cotter pin hole in the spindle. Do not 
turn adjuster nut to make castellations line up 
with hole in spindle. Remove the retainer from 
the nut and reindex retainer without moving nut. 
Repeat until castellations line up with hole in 
spindle. 

9. Install a new cotter pin as shown in the 
illustration. Bend the cotter pin ends in opposite 
directions around the castellated flange of the 
retainer. 



INSTALL RETAINER AND 

NEW COTTER PIN F4413-1B 


10. Check front wheel rotation. If wheel rotates 
properly, reinstall the grease cap and wheel 
cover. If rotation is noisy or rough, remove, 
inspect and lubricate the bearing cones and 
cups as described in the Removal and 
Installation portion of this Section. 

11. Before driving the vehicle, pump the brake 
pedal several times to restore normal brake 
travel. 
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ADJUSTMENTS (Continued) 


Front Wheel Bearing Adjustment (4x4) 


MANUAL LOCKING HUB 



Manual Locking Hubs 

1. Raise the vehicle and install safety stands. 

2. Remove the wheel lug nuts and remove the 
wheel and tire assembly. 

3. Remove the retainer washers from the lug nut 
studs and remove the manual locking hub 
assembly from the spindle. 

4. Remove the snap ring from the end of the 
spindle shaft. 

5. Remove the axle shaft spacer, needle thrust 
bearing and the bearing spacer. 



6. Remove the outer wheel bearing locknut from 
the spindle using Four-Prong Spindle Nut 
Spanner Wrench, T83T-1197-B. Make sure the 
tabs on the tool engage the slots in the locknut. 

7. Remove the locknut washer from the spindle. 
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ADJUSTMENTS (Continued) 



9. Tighten the inner locknut to 47 N • m (35 ft-lbs) 
to seat the bearings. 

10. Spin the rotor and back off the inner locknut 1 /4 
turn. Retighten the inner locknut to 1.8 N • m (16 
in-lb). Install the lockwasher on the spindle. It 
may be necessary to turn the inner locknut 
slightly so that the pin on the locknut aligns with 
the closest hole in the lockwasher. 



11. Install the outer wheel bearing locknut using 
Four-Prong Spindle Nut Spanner Wrench, 
T83T-1197-B. Tighten locknut to 203 N • m (150 
ft-lbs). 

12. Install the bearing thrust spacer, needle thrust 
bearing and axle shaft spacer. 

13. Clip the snap ring onto the end of the spindle. 


14. Install the manual hub assembly over the 
spindle. Install the retainer washers. 

15. Install the wheel and tire assembly. Install and 
tighten lugnuts to specifications given in this 
Section. 

16. Check the end play of the wheel and tire 
assembly on the spindle. Final end play should 
be 0.02-0.08mm (0.001-0.003 inch). 
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ADJUSTMENTS (Continued) 


Automatic Locking Hubs 

SPINDLE 

GREASE 
SEAL 


ROTOR 


WHEEL 

BEARING 

ADJUSTING 


CAM 

ASSEMBLY 


AXLE SHAFT 
SPACER 



INNER WHEEL 
BEARING 

AUTOMATIC LOCKING HUB 


DOUBLE HUMP 
LOCKING KEY 


F3S67-2E 


1. Raise the vehicle and install safety stands. 

2. Remove the wheel lug nuts and remove the 
wheel and tire assembly. 

3. Remove the retainer washers from the lug nut 
studs and remove the automatic locking hub 
assembly from the spindle. 

4. Remove the snap ring from the end of the 
spindle shaft. 

5. Remove the axle shaft spacer, needle thrust 
bearing and the bearing spacer. 



6. Being careful not to damage the plastic moving 
cam, pull the cam assembly off the wheel 
bearing adjusting nut and remove the thrust 
washer and needle thrust bearing from the 
adjusting nut. 



F3SS9-10 


CAUTION: To prevent damage to the spindle 
threads, look into the spindle keyway under the 
adjusting nut and remove the separate locking 
key before removing the adjusting nut. 
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ADJUSTMENTS (Continued) 


7. Loosen the wheel bearing adjusting nut from 
the spindle using a 2-3/8 inch hex socket Tool, 
T70T-4252-B. 

8. While rotating the hub and rotor assembly, 
tighten the wheel bearing adjusting nut to 47 
N • m (35 ft-lbs) to seat the bearings. Spin the 
rotor and back off the nut 1 /4 turn (90°). 



10. Align the closest lug in the wheel bearing 
adjusting nut with the center of the spindle 
keyway slot. Advance the nut to the next lug if 
required. Install the separate locking key in the 
spindle keyway under the adjusting nut. 


CAUTION: Extreme care must be taken when 
aligning the spindle nut adjustment lug with the 
center of the spindle keyway slot to prevent 
damage to the separate locking key. 

11. Install the locknut needle bearing and thrust 
washer in the order of removal and push or 
press the cam assembly onto the locknut by 
lining up the key in the fixed cam with the 
spindle keyway. 



CAUTION: Extreme care must be taken when 
aligning the fixed cam key with the spindle 
keyway to prevent damage to the fixed cam. 


12. Install the bearing thrust washer, needle thrust 
bearing and axle shaft spacer. 

13. Clip the snap ring onto the end of the spindle. 

14. Install the automatic locking hub assembly over 
the spindle by lining up the three legs in the hub 
assembly with three pockets in the cam 
assembly. Install the retainer washers. 


LEGS 



15. Install the wheel and tire assembly. Install and 
tighten lugnuts to specifications given in this 
section. 

16. Check that the final end play of the wheel on the 
spindle is 0.02-0.08mm (0.001-0.003 inch). 


Caster Adjustment 

Refer to Section 04-00, Suspension System 
General Service for caster adjustment procedures. 


Camber Adjustment 

Refer to Section 04-00, Suspension System 
General Service for camber adjustment procedures. 


Suspension System 

Refer to Section 04-00, Suspension System 
General Service for toe adjustment procedures. 



















Front Wheel Grease Seal, Bearing Cones 
and Cups 

Removal 

Wheel bearing lubricant is a lithium-base grease, 
Long-Life Lubricant, C1AZ-19590-BA (ESA-M1C75- 
B) or equivalent. 

Sodium-base grease is not compatible with 
lithium-base grease and should not be intermixed. 
Therefore, do not lubricate front and/or rear wheel 
bearings without first identifying the type of original 
wheel bearing lubricant. Usage of incompatible 
bearing lubricants could result in premature 
lubricant breakdown. 

If bearing adjustment will not eliminate looseness 
or rough and noisy operation, the hub and bearings 
should be cleaned, inspected, and repacked with 
specified wheel grease. If the bearing cups or the 
cone and roller assemblies are worn or damaged, 
they should be replaced. 

1. Raise the vehicle until the tire clears the floor, 
and remove wheel from hub and rotor. 

2. Remove the caliper from the spindle, and wire it 
to the underbody to prevent damage to the 
brake hose. (Refer to Section 06-03, Front Disc 
Brakes for the caliper removal procedure.) 

3. Remove the grease cap from the hub. Remove 
the cotter pin, retainer, adjusting nut, and 
flatwasher from the spindle. Discard the cotter 
pin. Remove the outer bearing cone and roller 
assembly. 

4. Pull the hub and rotor assembly off the spindle. 

5. Using Grease Seal Remover, TOOL-1175-AC 
or equivalent, remove and discard the grease 
retainer. Remove the inner bearing cone and 
roller assembly from the hub. 

6. Clean the inner and outer bearing cups with 
solvent. Inspect the caps for scratches, pits, 
excessive wear, and other damage. If the cups 


are worn or damaged, remove them with Push 
Puller, T81P-1104-C, and Bearing Cup Puller 
T77F-1102-A or equivalent. 

7. Wipe all old lubricant from the spindle and the 
inside of the hub. Cover the spindle with a clean 
cloth, and brush all loose dust and dirt from the 
dust shield. Carefully remove the cloth from 
the spindle to prevent dirt from falling on it. 



F3362-1A 
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REMOVAL AND INSTALLATION (4x2) (Continued) 



2. Thoroughly clean old grease from the 
surrounding surfaces. 

3. Using a bearing packer, pack the bearing cone 
and roller assemblies with Long-Life Lubricant, 
Cl AZ-19590-BA (ESA-M1C75-B) or equivalent 
grease. If a packer is not available, work as 
much grease as possible between the rollers 
and cages. Grease the cone surfaces. 

4. Place the inner bearing cone and roller 
assembly in the inner cup. A light film of grease 
should be included between the lips of the new 

g rease retainer. Additional Long-Life Lubricant 
1AZ-19590-BA (ESA-M1C75-B) or equivalent 
grease may be added to the new grease 
retainer if required. Install the retainer with an 
appropriate driver tool Be sure the retainer Is 
properly seated. 



F33S4-1A 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


5. Install the hub and rotor assembly on the 
spindle. Keep the hub centered on the 
spindle to prevent damage to the retainer 
and the spindle threads. 

6. Install the outer bearing cone and roller 
assembly and flatwasher on the spindle. Install 
the adjusting nut. Adjust wheel bearing as 
described in this Section under Adjustments. 

7. Install retainer, new cotter pin, and grease cap. 

8. Install the caliper to the spindle as outlined in 
Section 06-03, Front Disc Brakes. 

9. Install the wheel and tire on the hub. 


10. Lower the vehicle and tighten the lug nuts to 
135 N • m (100 ft-lb). Reinstall the wheel cover. 

11. Before driving the vehicle, pump the brake 
pedal several times to restore normal brake 
pedal travel. 

WARNING: RETIGHTEN WHEEL LUG NUTS TO 
SPECIFICATION AT 800 Km (500 MILES). 
FAILURE TO RETIGHTEN LUG NUTS AT 
MILEAGES SPECIFIED COULD ALLOW THE 
WHEEL TO COME OFF WHILE THE VEHICLE IS 
IN MOTION, POSSIBLY CAUSING LOSS OF 
VEHICLE CONTROL OR COLLISION. 


CALIPER 
2B120 (RHI 
2B121 (LH) 


CALIPER PIN 
2C150 



WHEEL END ASSEMBLY 
AEROSTAR 


/ 

BOLT-611171 
7-10 N m 
(5-7 FT-LB) 


INNER BEARING 
CONE AND ROLLER 
1201 


COTTER PIN 
72071 


OUTER BEARING 
CONE AND ROLLER 
1216 


DUST 
SHIELD 
2K004 (RH) 
2K005 (LH) 


RETAINER 

374536 


LUG NUT 


ADJUSTING 
WASHER NUT 

1195 374504 


F4274-2B 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


SPINDLE 
3106 <RH) 
3106 (LH) 


SPLASH SHIELD 
2K004 (RH) 
2K005 (LH) 


WHEEL END ASSEMBLY 
RANGER AND BRONCO N 
(4x2) 


GREASE SEAL-1190 

INNER WHEEL 
'BEARING CONE-1201 


OUTER WHEEL 
BEARING CONE-1216 


OUTER BEARING 
RETAINING WASHER-1195 



COTTER PIN-72071 
, (INSTALL IN 
DIRECTION SHOWN) 


SCREW 


SPLASH SHIELD 
GASKET-2B160 


ADJUSTING NUT-374504 ' 
RETAINER-374536' 

GREASE CAP-1131' 


TRIM RING 


HUB ORNAMENT 

F3350-2E 


Front Hub and Rotor Assembly 

Removal 

A new grease retainer (seal) must be installed 

when the hub and rotor assembly is replaced. 

1. Raise the vehicle until the tire clears the floor. 
Remove the wheel and tire from the hub and 
rotor assembly. 

2. Remove the caliper from the spindle and wire it 
to the underbody to prevent damage to the 
brake hose. Refer to Section 06-03, Front Disc 
Brakes. 

3. Remove the grease cap from the hub. Remove 
the cotter pin, nut lock, adjusting nut, and 
flatwasher from the spindle. Discard the cotter 
pin. Remove the outer bearing cone and roller 
assembly. 

4. Pull the hub and rotor off the spindle. 

Installation 

1. Remove the protective coating from the new 
hub and rotor with carburetor degreaser. 

2. Using a bearing packer, Rotunda Model 108- 
00078 or equivalent, force new grease into the 
bearing cone and roller assembles. If a packer 
is not available, work as much grease as 
possible between the rollers and cages. Grease 
the cone surfaces with Long-Life Lubricant 
Cl AZ-19590-BA (ESA-M1C75-B) or equivalent. 

3. Place the inner bearing cone and roller 
assembly in the inner cup. Apply a light film of 
Long-Life Lubricant Cl AZ-19590-BA (ESA- 
M1C75-B) or equivalent grease to a new grease 


retainer, and install the retainer with an 
appropriate driver tool. Be sure the retainer is 
properly seated. 

4. Install the new hub and rotor assembly to the 
wheel spindle. Keep the hub centered on the 
spindle to prevent damage to the retainer 
and the spindle threads. 

5. Install the outer bearing cone roller assembly 
and flatwasher on the spindle. Install the 
adjusting nut. Adjust the bearings per Front 
Wheel Bearing Adjustment instructions. 

6. Install retainer, new cotter pin and grease cap. 

7. Install the caliper to the spindle as described in 
Section 06-03, Front Disc Brakes. 

8. Place the wheel and tire on the new hub and 
rotor. Install the wheel nuts, tighten them 
alternately to draw the wheel evenly against the 
hub and rotor. 

9. Lower the vehicle, and tighten the wheel nuts to 
135 N m (100 ft-lb). 

10. Before driving the vehicle, pump the brake 
pedal several times to restore normal brake 
pedal travel. 

WARNING: RETIGHTEN WHEEL LUG NUTS TO 

SPECIFICATION AT 800 Km (500 MILES). 

FAILURE TO RETIGHTEN LUG NUTS AT 

MILEAGES SPECIFIED COULD ALLOW THE 

WHEEL TO COME OFF WHILE THE VEHICLE IS 

IN MOTION, POSSIBLY CAUSING LOSS OF 

VEHICLE CONTROL OR COL LISION. 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


7. With the vehicle body securely supported on 
safety stands, slowly lower the lower control 
arm until the lower ball joint is disengaged from 
the spindle. 

WARNING: USE EXTREME CAUTION WHEN 
LOWERING THE LOWER CONTROL ARM. THE 
COIL SPRING MAY QUICKLY EXPAND WITH 
DANGEROUS FORCE. 

8. Remove the bolt and nut retaining the spindle to 
the upper control arm ball joint. Remove the 
spindle. 



Installation 

1. Position the spindle upper arm on the upper ball 
joint. Install the nut and bolt and tighten to 
37-50 N-m (27-37 ft-lb). Inspect upper and 
lower ball joint boot seals for damage. Replace 
if required. 

2. Position the spindle lower arm over the ball joint 
stud. With the hoist, slowly raise the lower 
control arm until the ball joint stud extends 
through the spindle arm and is seated in the 
spindle. Install the nut and tighten to 108-163 
N-m (80-120 ft-lb). If required, advance the nut 
to the next castellation and install the cotter pin. 

3. Connect the tie rod end to the spindle arm. 
Firmly seat the tie rod end stud into the tapered 


hole to prevent rotation while tightening. Install 
the nut and tighten to 70-100 N-m (52-74 ft-lb). 
If required, advance the nut to the next 
castellation and install the cotter pin. 

4. Install the dust shield, rotor and caliper as 
described in the Removal and Installation 
portion of Section 06-03, Front Disc Brakes. 

5. Install the wheel and tire assembly. Install the 
lug nuts and tighten to 116-155 N-m (85-115 
ft-lb). 

6. Remove the safety stands and lower the 
vehicle. 














1. Raise the front of the vehicle and install safety 
stands. 

2. Remove the wheel and tire assembly. 

3. Remove the caliper assembly from the rotor 
and hold it out of the way with wire. Refer to 
Caliper Removal instructions in Section 06-03, 
Front Disc Brakes. 

4. Remove the dust cap, cotter pin, nut retainer, 
washer, and outer bearing, and remove the 
rotor from; the spindle. 

5. Remove inner bearing cone and seal. Discard 
the seal. 

6. Remove brake dust shield. Refer to Section 
06-03, Front Disc Brakes. 

7. Disconnect the steering linkage from the 
spindle and spindle arm by removing the cotter 
pin and nut. 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


8. Remove the tie rod end from the spindle arm 
with Tie Rod End Remover TOOL-3290-D or 
equivalent. 

9. Remove the cotter pin and castellated nut from 
the lower ball joint stud. 

10. Remove the axle clamp bolt from the axle. 

11. Remove the camber adjuster from the upper 
ball joint stud and axle beam. 

12. Strike the inside area of the axle to pop the 
lower ball joints loose from the axle beam. 

CAUTION: Do not use a pickle fork to separate 

the ball joint from the axle as this will damage 

the seal and the ball joint socket. 

13. Remove the spindle and ball joint assembly 
from the axle. 


USE BALL JOINT 
REMOVING TOOL 



Installation 

1. Prior to assembly, make sure the upper and 
lower ball joint seals are in place in the spindle. 

2. Place the spindle and the ball joints into the 
axle. 

3. Install the nut on the lower ball joint stud and 
partially tighten to 47 N-m (35 ft-lbs). 

4. Install the camber adjuster in the upper spindle 
over the upper ball joint stud. Be sure the 
adjuster is aligned properly. If camber 
adjustment is necessary, special adjusters 
must be installed. Refer to Adjustments in this 
Section. 

5. Tap the adjuster lightly into the spindle. Tighten 
the lower ball joint stud nut to 129-149 N • m (95- 
110 ft-lb) for Ranger and 141-198 N-m for 
Bronco II vehicles. Continue tightening the 
castellated nut. until it lines up with the hole in 
the stud. Install the cotter pin. 

6. Install the clamp bolt into the axle boss and 
tighten to 65-88 N-m (48-65 ft-lb). 

7. Install the dust shield. Refer to Section 06-03, 
Front Disc Brakes. 

8. Pack the inner and outer bearing cones with 
Long-Life Lubricant C1AZ-19590-BA (ESA- 
M1C75-B) bearing grease. Use a bearing 
packer, Rotunda Number 108-00078 or 
equivalent. If a bearing packer is unavailable, 
pack the bearing cone by hand working the 
grease through the cage behind the rollers. 

9. Install the inner bearing cone and seal as 
described in this Section. Install the hub and 
rotor on the spindle. 

10. Install the outer bearing cone, washer, and nut. 
Adjust bearing end play and install the nut 
retainer, cotter pin and dust cap. 

11. Install the caliper as described in Section 06-03, 
Front Disc Brakes. 

12. Connect the steering linkage to the spindle. 
Tighten the nut to 68-102 N • m (51-75 ft-lb) and 
advance the nut as required for installation of 
the cotter pin. 

13. Install the wheel and tire assembly. 

14. Lower the vehicle. 

15. Check, and if necessary, adjust the toe setting. 
Refer to Section 04-00, General Suspension 
System Service under Adjustments. 

16. Check for proper brake operation before driving 
the vehicle. 
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REMOVAL AND INSTALLATION (4x2) (Continued) 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


Removal 

1. Place the steering wheel and steering system in 
the "on-center" position. 

NOTE: Any time the steering linkage is 
disconnected from the spindle, the steering system 
must be placed in the "on-center" position. 

2. Raise the vehicle on a twin post hoist. Place 
safety stands under the body rail to support the 
vehicle. During service procedures, the front 
hoist post is lowered to release coil spring 
compression. 

WARNING: MAKE SURE THE VEHICLE IS 
SECURELY SUPPORTED ON SAFETY STANDS. 

WARNING: WHEN SERVICING ANY 
COMPONENT IN THE UPPER CONTROL ARM 
AND BALL JOINT SYSTEM, ONLY ONE SIDE OF 
THE VEHICLE IS SERVICED AT A TIME. NEVER 
SERVICE BOTH SIDES AT THE SAME TIME. 

3. Remove the spindle as described in this 
Section. 

4. Remove the bolt retaining the cowl drain 
bracket and bolt retainer plate and remove the 
bracket and plate. 

5. Mark the position of the control arm mounting 
brackets on the flat plate. 

INBOARD VIEW 


ADJUSTING 

ARM 



FRONT BRACKET 

MOUNTING 
BRACKET 


6. Remove the bolt and washer retaining the front 
mounting bracket to the flat plate. 

7. From beneath the rail, remove the three nuts 
from the bolts retaining the two upper control 
arm mounting brackets to the body rail. 

8. Remove the three long bolts retaining the 
mounting brackets to the body rail by rotating 
the upper control arm out of position in order to 
remove the bolts. Remove the upper control 
arm, upper ball joint and mounting bracket 
assembly and flat plate from the vehicle. 

9. If required, remove and replace the upper and/ 
or lower ball joint boot seal. 

10. If required to service the upper control arm and 
upper ball joint assembly or the mounting 
brackets and adjusting arm assembly, remove 
the nuts retaining the upper control arm to the 
adjusting arm. Note the «xact position and 
number of shims on each control arm stud. 
These shims control caster and camber. 
Remove the upper control arm from the 
adjusting arm. The adjusting arm and mounting 
brackets are serviced as an assembly. The 
upper control arm and upper ball joint are 
serviced as an assembly. 

OUTBOARD VIEW 


ALIGNMENT 

SHIMS 



FRONT REAR 

MOUNTING MOUNTING 

BRACKET BRACKET 


NOTE: THE FRONT MOUNTING BRACKET. REAR MOUNTING BRACKET AND ADJUSTING ARM 
ARE SERVICED AS AN ASSEMBLY. 

NOTE: THE UPPER CONTROL ARM AND UPPER BALL JOINT ARE SERVICED AS AN ASSEMBLY. F4569-2A 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


Installation 

1. If removed, install the upper control arm in the 
adjusting arm. Install the shims on the control 
arm studs with the same number of shims in the 
exact position as marked during removal. Install 
and tighten the nuts retaining the shims to the 
control arm. 

2. If removed, install the boot seal on the upper 
and/or lower ball joint. 

3. Place the flat plate for the mounting brackets in 
position on the body rail. Install bolt and tighten 
to 14-18 N-m (10-14 ft-lb). 

4. Place the mounting brackets and upper control 
arm assembly in position on the flat plate. 

5. Install the three long bolts and washers 
retaining the mounting brackets to the body rail. 
Rotate or rock the upper control arm and 
mounting bracket assembly until the bolt heads 
rest against the mounting bracket and the studs 
extend through the body rail. 

6. Move the mounting brackets into the position 
marked on the flat plate during removal. 

7. Install and tighten the nuts retaining the 
mounting bracket bolts to the body rail to 196- 
264 N-m (145-195 ft-lb). Make sure the 
mounting brackets do not move from the 
marked position on the flat plate. This 
minimizes corrections. 

CAUTION: The torque required for the mounting 

bracket to body rail nuts and bolts is critical. 

They must be tightened to the specified torque. 

8. Install and tighten the bolt retaining the front 
mounting bracket to the flat plate, 47-64 N-m 
(35-47 ft-lb). 

9. Place the cowl drain bracket in position on the 
mounting bracket and flat plate assembly. 
Install and tighten the bolt to 14-18 N-m (10-14 
ft-lb). 

10. Install the spindle as described in this Section. 

11. Check and if required, adjust caster, camber 
and toe-in as described in Section 04.00, 
General Suspension System Service. Use 
service adjustment shims as required for caster 
and camber revisions. 


Upper and Lower Ball Joints 
Ranger and Bronco II (4x2) 

Removal 

1. Remove the spindle and ball joint assembly 
from the axle as described in this Section. 


2. Install the spindle assembly in a vise and 
remove the snap ring from the lower ball joint. 
Remove the lower ball joint from the spindle 
using tool T74P-4635-C or equivalent C-frame 
and suitable size receiver cup. Turn the forcing 
screw clockwise until the ball joint is removed 
from the spindle. 



3. Assemble C-Frame assembly and receiver cup 
on the upper ball joint and turn forcing screw 
clockwise until ball joint is removed from the 
spindle. 

NOTE: Always remove lower ball joint first. 

CAUTION: Do not heat the ball joint or the 
spindle to aid in removal. 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


Installation 

NOTE: Lower ball joint must be installed into the 
spindle first. 

1. To install the lower ball joint, assembly C-Frame 
assembly and suitable size Ball Joint Receiver 
Cup and Installation Cup inside cup in position 
on the spindle. Turn forcing screw clockwise 
until ball joint is seated. 

CAUTION: Do not heat the ball joint or axle to aid 
in installation. 



2. Install the snap ring onto the ball joint. 

3. To install the upper ball joint, assemble the 
C-frame in position on the spindle and repeat 
Step 1. 

4. Install the spindle and ball joint assembly as 
described in this Section. 


INSTALLING UPPER 
BALL JOINT 



C-FRAME 

ASSEMBLY F6569-1A 


Camber Adjuster 

Ranger and Bronco II (4x2) 

Removal 

1. Remove the cotter pin and loosen the nut on 
the lower ball joint. Loosen the nut to the end of 
the stud only. 

2. Remove the upper ball joint camber adjuster 
clamp bolt from the axle. 

3. Remove the camber adjuster from the axle 
using Tool D81T-3010-B to wedge the adjuster 
out of the axle. 


Installation 

1. Install the correct camber adjuster into the axle 
aligning the slot in the adjuster correctly. 

2. Tighten the nut on the lower ball joint stud to 47 
N-m (35 ft-lb). 

3. Install the adjuster on the upper ball joint stud 
and tap the adjuster into the axle. 

4. Install the clamp bolt in the axle and tighten to 
65-88 N-m (48-65 ft-lb). 

5. Tighten the lower ball joint stud nut to 129-149 
N-m (95-110 ft-lb) for Ranger and 141-198 
N-m (104-146 ft-lb) for Bronco II. 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


Radius Arm 

Ranger and Bronco II (4x2) 

Removal 

1. Raise the front of the vehicle, place safety 
stands under the frame. Place a jack under the 
axle. 

NOTE: The axle must be supported on the jack 
throughout spring removal and installation, and 
must not be permitted to hang by the brake hose. If 
the length of the brake hose is not sufficient to 
provide adequate clearance for removal and 
installation of the spring, the disc brake caliper must 
be removed from the spindle according to the 
procedures specified in Section 06-03, Front Disc 
Brakes. After removal, the caliper must be placed on 
the frame or otherwise supported to prevent 
suspending the caliper from the brake hose. These 
precautions are absolutely necessary to prevent 
serious damage to the tube portion of the brake 
hose assembly. 



F3368-10 


2. Disconnect the lower end of the shock 
absorber from the shock lower bracket (bolt 
and nut). 

3. Remove the front spring as outlined in this 
Section. Loosen the axle pivot bolt. 

4. Remove the spring lower seat from the radius 
arm, and then remove the bolt and nut that 
attaches the radius arm to the axle and front 
bracket. 

5. Remove the nut, rear washer and insulator from 
the rear side of the radius arm rear bracket. 

6. Remove the radius arm from the vehicle, and 
remove the inner insulator and retainer from the 
radius arm stud. 


Installation 

1. Position the front end of the radius arm to the 
axle. Install the attaching bolt from underneath, 
and install the nut finger-tight. 

2. Install the retainer and inner insulator on the 
radius arm stud and insert the stud through the 
radius arm rear bracket. 

3. Install the rear washer, insulator and nut on the 
arm stud at the rear side of the arm rear 
bracket. Tighten the nut to 109-163 N-m (81- 
120 ft-lb). 

4. Tighten the nut on the radius arm-to-axle bolt to 
217-298 N-m (160-220 ft-lb). 

5. Install the spring lower seat and spring insulator 
on the radius arm so that the hole in the seat 
goes over the arm-to-axle bolt. 

6. Install the front spring as outlined in this 
Section. 

7. Connect the lower end of the shock absorber to 
the lower bracket on the radius arm with the 
attaching bolt and nut with the bolt head 
installed towards tire, tighten the nut to 57-98 
N-m (42-72 ft-lb). 


Radius Arm Insulators 

Ranger and Bronco II (4x2) 

Removal 

1. Loosen the axle pivot bolt. 

2. Loosen the upper shock absorber pivot bolt and 
compress the shock. 

3. Remove the nut and washer attaching the 
radius arm to the radius arm bracket. Remove 
the outer insulator and spacer (and shield on 
right radius arm only). 

4. Move the radius arm and axle assembly forward 
out of the radius arm bracket. Remove the inner 
insulator and retainer. 

Installation 

1. Install the retainer and inner insulator on the 
radius arm. Move the radius arm and axle 
assembly so the radius arm is inserted through 
the bracket. 

2. Install the spacer, outer insulator (shield on 
right radius arm only), washer and nut. Tighten 
nut to 109-163 N-m (81-120 ft-lb). 

3. Tighten the upper shock bolt to 34-47 N • m (25- 
35 ft-lb). 

NOTE: Lower the vehicle on its wheels or support 

the vehicle at the front springs prior to tightening the 

axle pivot bolt and nut. 

4. Tighten the axle pivot bolt and nut to 163-203 
N-m (120-150 ft-lb). 
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REMOVAL AND INSTALLATION (4x2) (Continued) 



11. Install the lower ball nut and thrust washer on 
the compression rod, and screw on the forcing 
nut. 


SPRING COMPRESSOR 
TOOL-D78P-5310-A 

S ' S ' S \ F4574-1A 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


13. Loosen the two lower arm pivot bolts. Remove 
the cotter pin and loosen but do not remove the 
nut attaching the lower ball joint to the spindle. 
Using Pitman Arm Puller T64P-3590-F or 
equivalent, loosen the lower ball joint. Remove 
the puller tool. Support the lower control arm 
with a jack and remove the ball joint nut. Lower 
the control arm and remove the spring. 


LOWER BALL JOINT REMOVAL 



F4572-1A 


14. If a new spring is to be installed: 

a. Mark the position of the upper and lower 
plates on the spring with chalk. 

b. Compress a new spring for installation and 
measure the compressed length of the old 
spring. 

15. Loosen the forcing nut to relieve spring tension, 
and remove the tools from the spring. 


SPRING AND COMPRESSOR TOOL REMOVED 



Installation 

1. Assemble the spring compressor, and locate in 
the same positions indicated in Removal, Step 
14a. 

2. Before compressing the coil spring, be sure that 
the upper ball nut securing pin is inserted 
properly. 

3. Compress coil spring until spring height 
reaches the dimension obtained in Removal, 
Step 14b. 

4. Position the coil spring assembly into the lower 
arm, 

5. To install coil spring, reverse Removal 
procedures. 


CHALK MARK 



IN POSITION SHOWING UJ 
MARKS ON SPRING WHERE 
PLATES ARE LOCATED 

F4578-1A 











REMOVAL AND INSTALLATION (4x2) (Continued) 


BOLT-803500 
15-26 N-m 
(11-19 FT-LB), 


RANGER (4x2) 


NUT-34992 
95-136 N-m 
(70-100 FT-LB) 


FRONT SPRING UPPER SEAT 
5B315 (LH) 

5A318 (RH) 


RADIUS ARM BRACKET 
3B183 (LH) 

3B095 (RH) 



WASHER 
379572 
(LEFT AXLE 
ARM ONLY) 


BOLT-389490 
217-298 N-m 
’ (160-220 FT-LB) 

INSTALL IN DIRECTION SHOWN 


F3367-1E 


Coil Spring 

Ranger and Bronco II (4x2) 

Removal 

1. Raise the front of the vehicle and place safety 
stands under the frame and a jack under the 
axle. Refer to Section 50-04, Hoisting and 
Jacking Light-Medium-Heavy, Pre-Delivery 
manual for hoisting instructions. 

WARNING: THE AXLE MUST NOT BE 
PERMITTED TO HANG BY THE BRAKE HOSE. IF 
THE LENGTH OF THE BRAKE HOSE IS NOT 
SUFFICIENT TO PROVIDE ADEQUATE 
CLEARANCE FOR REMOVAL AND 
INSTALLATION OF THE SPRING, THE DISC 
BRAKE CALIPER MUST BE REMOVED FROM 
THE SPINDLE ACCORDING TO THE 
PROCEDURES SPECIFIED IN SECTION 06.03, 
FRONT DISC BRAKES OR STRUT SPRING 
COMPRESSOR, T81P-5310-A OR EQUIVALENT 
MAY BE USED TO COMPRESS THE SPRING 
SUFFICIENTLY, SO THAT THE CALIPER DOES 
NOT HAVE TO BE REMOVED. AFTER REMOVAL, 
THE CALIPER MUST BE PLACED ON THE 
FRAME OR OTHERWISE SUPPORTED TO 
PREVENT SUSPENDING THE CALIPER FROM 
THE BRAKE HOSE. THESE PRECAUTIONS ARE 
ABSOLUTELY NECESSARY TO PREVENT 
SERIOUS DAMAGE TO THE TUBE PORTION OF 
THE CALIPER HOSE ASSEMBLY. 


2. Disconnect shock absorber at lower shock 
bracket. 

3. Remove the nut securing the retainer to the 
lower spring seat. Remove the lower retainer. 

4. Lower the axle as far as it will go without 
stretching the brake hose and tube assembly. 
The axle should now be unsupported without 
hanging by the brake hose. If not, then either 


remove the caliper or use Strut Spring 
Compressor Tool, T81P-5310-A or equivalent. 
Remove spring. 

5. If sufficient slack exists in the brake hose 
assembly, a pry bar may be used to lift the 
spring over the bolt that passes through the 
lower spring seat. Rotate the spring so the built- 
in retainer on the upper spring seat is cleared. 
Remove the spring. 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


Installation 

1. If removed, install the bolt in the axle arm and 
install the nut all the way down. Install the 
spring lower seat and lower insulator. On 
Bronco II, also install the stabilizer bar mounting 
bracket and the spring spacer. 

2. With the axle in the lowest position, install the 
top of the spring in the upper seat. Rotate the 
spring into position. 

3. Lift the lower end of the spring over the bolt. 

4. Raise the axle slowly until the spring is seated in 
the lower spring upper seat. Install the lower 
retainer and nut. 

5. Connect the shock absorber to lower shock 
bracket. 

6. Remove the jack and safety stands and lower 
vehicle. 


BOLT-803500 BRONCO II 14x2) 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


Lower Control Arm 
Aerostar 


OUTER WASHER 
802804 


NUT-800237 
136-190 N-m 
(100-140 FT-LB) 



INSULATOR 

803702 


TIE ROD NUT 
800895 
70-100 N m 
(52-74 FT-LB) 


NUT 
800237 
136-190 N m 
(100-140 FT-LB) 


COIL SPRING 
5310 


BOLT 
800799 
MUST BE 
INSTALLED 
IN DIRECTION 
SHOWN 


LOWER 

CONTROL ARM 
3042 (RH) 

3051 (LH) 


BAR NUT 
5C491 
16-24 N-m 
(12-18 FT-LB) 


SHOCK 

ABSORBER 

18045 


BOLT-605905 
22-33 N-m 
(16-24 FT-LB) 


F4302-2C 


Removal 

1. Place the steering wheel and steering system in 
the "on-center" position. 

NOTE: Any time the steering linkage is 
disconnected from the spindle, the steering system 
must be placed in the "on-center" position. 

2. Raise the vehicle on a twin post hoist. Place 
safety stands under the frame to support the 
vehicle. During service procedures, the front 
post hoist is lowered to release coil spring 
tension. 

WARNING: MAKE SURE THE VEHICLE IS 
SECURELY SUPPORTED ON THE SAFETY 
STANDS. 

3. Remove the coil spring as described in this 
Section. 

4. Remove the bolts and nuts retaining the lower 
control arm to the # 1 crossmember. Remove 
the lower control arm. 

NOTE: Prior to removing the lower control arm, the 
front post of the hoist should be rotated to support 
the vehicle under the # 1 crossmember. 


5. Replace entire lower control arm assembly to 
service bushings. 

Installation 

1. Position the lower control arm in the #1 
crossmember. Install the bolts in the direction 
shown. Install the nuts and tighten until snug. 
DO NOT TIGHTEN TO THE SPECIFIED 
TORQUE AT THIS TIME. Inspect lower ball 
joint boot seal for damage and replace if 
required. 

2. Install the coil spring as described in this 
Section. 

3. With the vehicle in the normal ride position, 
tighten the nuts and bolts retaining the lower 
control arm to the # 1 crossmember to 136-190 
N-m (100-140 ft-lb). 

4. Remove the safety stands and lower the 
vehicle. 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


Front I-Beam Axle 
Ranger and Bronco II (4x2) 

Removal 

1. Remove the front wheel spindle, the front attaches the stabilizer bar bracket (if so 

spring, and the stabilizer bar (if so equipped) as equipped) and radius arm to the (I-Beam) front 

outlined in the foregoing procedures. axle. 

2. Remove the spring lower seat from the radius 3. Remove the axle-to-frame pivot bracket bolt 

arm, and then remove the bolt and nut that and nut. 



LEFT HAND AXLE INSTALLATION RIGHT HAND AXLE ARM SAME EXCEPT AS SHOWN 


F3369-2F 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


Installation 

1. To install, position the axle to the frame pivot 
bracket and install the bolt and nut finger-tight. 

2. Position the opposite end of the axle to the 
radius arm, install the attaching bolt from 
underneath through the bracket, the radius arm, 
and the axle. Install the nut and tighten to 163- 
203 N m (120-150 ft-lb). 

3. Install the spring lower seat on the radius arm 
so that the hole in the sea indexes over the arm- 
to-axle bolt. 


4. Install the front spring as outlined in this 
Section. 

5. Install the front wheel spindle and, if so 
equipped, the stabilizer bar as outlined in this 
Section. 

6. Lower the vehicle and with the weight on the 
suspension, tighten the axle-to-frame pivot bolt 
to 163-203 N m (120-150 ft-lbs). 


NUT-802073 


BRONCO II 14x2) 









REMOVAL AND INSTALLATION (4x2) (Continued) 


Axle Pivot Bracket 
Ranger and Bronco II (4x2) 

Removal 

1. Remove front spring, radius arm, and wheel 
spindle as described in this Section and remove 
the I-beam axle. 

2. Remove the four attaching nuts and two bolts 
and retainer assemblies and remove the axle 
pivot bracket. 

Installation 

1. Position the axle pivot bracket to the frame. 

2. Install the forward and rearward bolts and 
retainer assemblies from the inside of the pivot 
bracket out through the crossmember. Loosely 
install the nuts on the outside of the 
crossmember (forward and rearward). Tighten 
nuts to 95-125 Nm (70-92 ft-lb) on the Ranger 
and to 104-149 N m (77-110 ft-lb) on the 
Bronco II. 

NOTE: Proper nuts (N802073-S2) for this 
application have an undercut to provide clearance 
to bolt knurl. Use proper nuts or install one 5mm 
(0.20 inch) thick hardened washer under each nut if 
a standard nut is used. 

3. Install the I-beam axle, front spring, radius arm 
and wheel spindle as described in this Section. 


Axle Pivot Bushing 



3. Install Forcing Screw T78P-5638-A1, Bushing 
Remover T80T-5638-A2, and Receiver Cup 
T78P-5638-A3 or equivalents onto pivot 
bushing. Place the spacer between the walls of 
the axle. Turn the forcing screw and remove the 
pivot bushing. 


Installation 

1. Place pivot bushing in axle. Install Receiver Cup 
T78P-5638-A3, Forcing Screw T78P-5638-A1, 
Bushing Replacer T82T-3006-A and Spacer 
T82T-3006-AH or equivalents: install bushing 
into axle. 


Ranger and Bronco II (4x2) 

Removal 

1. Remove front coil spring as described in this 
Section under Front Spring Removal and 
Installation. 

2. If the pivot bushing in the left I-beam axle is to 
be removed, remove the axle pivot nut and bolt. 
Pull the pivot end of the left I-beam axle down 
until the bushing is exposed. 

If the pivot bushing in the right I-beam axle is to 
be removed, the entire right I-beam axle must 
be removed to gain access to the pivot bushing. 
Refer to Front I-Beam Axle in the Removal and 
Installation portion of this Section for 
procedures. 



INSTALLING AXLE PIVOT BUSHING 


F337MC 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


2. If the pivot bushing in the left I-Beam Axle was 
replaced, install axle pivot bolt through the 
bracket and install nut. 

If the pivot bushing in the right I-Beam Axle was 
replaced, install the right I-beam axle as 
described in Front I-Beam Axle in the Removal 
and Installation portion of this Section. 


Removal 

1. Remove the nuts retaining the stabilizer bar to 
the lower control arm link. Remove the 
insulators and disconnect the bar from the links. 
If required, remove the nuts retaining the links 
to the lower control arm. Remove the insulators 
and remove the links. 

2. Remove the bolts retaining the bar mounting 
bracket to the frame. Remove the stabilizer bar. 
If required, remove the insulators from the 
stabilizer bar. 


3. Install spring, making sure spring is seated. 

4. Lower vehicle and with the weight on the 
suspension, tighten pivot bushing and nut to 
163-203 N-m (120-150 ft-lb). 


Installation 

1. If removed, install the insulators on the 
stabilizer bar. Place the bar, insulators and 
mounting bracket on the frame. Install and 
tighten the bolts to 22-33 N-m (16-24 ft-lb). 

2. If removed, connect the link and insulators to 
the lower control arm. Install and tighten the nut 
to 12-16 N • m (9-12 ft-lb). Connect the links and 
insulators to the stabilizer bar. Install and 
tighten the nuts to 12-16 N-m (9-12 ft-lb). 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


Front Stabilizer Bar 
Ranger (4x2) 


RADIUS ARM BRACKET 
3B095 RIGHT HAND 



F3372-1F 


Removal 

1. Remove the nuts and U-bolts retaining the 
lower shock bracket/stabilizer bar bushing to 
radius arm. 

2. Remove retainers and remove the stabilizer bar 
and bushing. 


Installation 

1. Place stabilizer bar in position on the radius arm 
and bracket. 

2. Install retainers and U- bolts. Tighten retainer 
bolts to 47-68 N • m (35-50 ft-lb). Tighten U-bolt 
nuts to 65-92 N-m (48-68 ft-lb). 


Front Stabilizer Bar 

Bronco il (4x2) 

Removal 

1. Remove the nut and washer and disconnect the 
stabilizer link assembly from the front I-beam 
axle. 

2. Remove the mounting bolts and remove the 
stabilizer bar retainers from the stabilizer bar 
assembly. 

3. Remove the stabilizer bar from the vehicle. 

Installation 

1. Position the stabilizer bar and insulator 
assembly on the frame mounting brackets. 
Install the retainers over the insulators and 
tighten the mounting bolts to 47-67 N • m (35-50 
ft-lb). 

2. If removed, install the stabilizer bar link 
assembly to the stabilizer bar. Install the nut 
and washer and tighten to 54-81 N-m (40-60 
ft-lb). 

NOTE: The protrusion on the stabilizer bar link must 

face outward. 

3. Position the stabilizer bar link in the I-Beam 
mounting bracket. Install the bolt and tighten 
the nut to 40-60 N-m (29-44 ft-lb). 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


STABILIZER BAR 
MOUNTING 
BRACKET 
5D484 


BOLT-803892 
104-149 N-m 
(77-110 FT-LB), 


RIVET 

647096 


RADIUS ARM 

BRACKET-3B095 

(RH) 


STAMPED NUT 
802159 



MOUNTING 

BRACKET 

5D485 


MOUNTING BOLTS 
802210 
104-149 N-m 
(77-110 FT-LB) 


RIVET 

647096 


RADIUS ARM 
BRACKET-36183 
(LH) 


BOLT-803892 
104-152 N-m 
(77-110 FT-LB) 


STABILIZER BAR 
INSULATOR 
5484 


MOUNTING 
BOLTS-805370 
47-67 N-m 
(35-50 FT-LB) 


NUT AND WASHER 
620469 AND 800916 
54-81 N-m (40-60 FT-LB) 


STABILIZER BAR 
UNK ASSEMBLY 
5K483 


MOUNTING 
BOLTS-805370 
47-67 N-m 
(35-50 FT-LB) 


STABILIZER BAR 

RETAINER 

3B353 


FRONT 

STABILIZER 

BAR-5494 



Jounce Bumper 

Aerostar 

Removal and installation 

1. Remove the bolt retaining the jounce bumper to 
the #1 crossmember. Remove the jounce 
bumper. 

2. Place the jounce bumper in position on the 
crossmember. Install the bolt and tighten to 
32-45 N-m (24-33 ft-lb). 
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REMOVAL AND INSTALLATION (4x2) (Continued) 


Jounce Bumper 
Ranger and Bronco II (4x2) 

Removal and Installation 

1. Remove hex bolts with a 10mm hex socket. 
Remove bumper. 

2. Position jounce bumper on frame. Install hex 
bolts and tighten bolts to 18-25 N-m (13-18 
ft-lb). 




F3373-2C 











REMOVAL AND INSTALLATION (4x2) (Continued) REMOVAL AND INSTALLATION (4x4) 


Rebound Bumper 

Aerostar 

Removal and Installation 

1. Remove the bolt retaining the rebound bumper 
to the shock tower portion of the crossmember. 
Remove the rebound bumper. 

2. Place the rebound bumper in position on the 
shock tower. Install the bolt and tighten to 
20-28 N-m (15-21 ft-lb). 


REBOUND 




Manual Locking Hubs 

Removal 

1. Raise the vehicle and install safety stands. 

2. Remove the wheel lug nuts and remove the 
wheel and tire assembly. 

3. Remoye the retainer washers from the lugnut 
studs and remove the manual locking hub 
assembly. 

4. To remove the internal hub lock assembly from 
the outer body assembly, remove the outer lock 
ring seated in the hub body groove. 



5. The internal assembly, spring and clutch gear 
will now slide out of the hub body. 

CAUTION: Do not remove the screw from the 

plastic dial. 

6. Rebuild the hub assembly in the reverse order 
of disassembly. 

Installation 

1. Install the manual locking hub assembly over 
the spindle and place the retainer washers on 
the lug nut studs. 

2. Install the wheel and tire assembly. Install the 
lugnuts and tighten to 135 N-m (100 ft-lbs). 


Automatic Locking Hubs 

Removal and Installation 

Refer to Automatic Locking Hub Front Wheel 
Bearing Adjustments portion of this Section for 
removal and installation procedures. 
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REMOVAL AND INSTALLATION (4x4) (Continued) 


Front Wheel Grease Seal and Bearing 
Replacement and Repacking 

The recommended wheel bearing lubricant is the 
lithium-base grease Long-Life Lubricant, C1AZ- 
19590-BA (ESA-M1C75-B) or equivalent. 

Sodium-base grease is not compatible with 
lithium-base grease and should not be intermixed. 
Therefore, before lubricating front and/or rear 
wheel bearing, note which type was used as the 
original wheel bearing lubricant. Usage of 


incompatible bearing lubricant could result in 
premature lubricant breakdown. 

If bearing adjustment does not eliminate 
looseness or rough and noisy operation, clean, 
inspect and repack the hub and bearings with 
specified wheel grease. If bearing cups or the cone 
and roller assemblies are worn or damaged, they 
should be replaced. 


GREASE 

SEAL 


MANUAL LOCKING HUB 

ROTOR 



SPINDLE 


AXLE SHAFT 
SPACER RETAINER 
WASHER 


NEEDLE 
THRUST SNAP R| NG 
BEARING 


'HUB 


F3562 2B 


SPINDLE 


ROTOR 


CAM 

ASSEMBLY 


AXLE SHAFT 
SPACER 



INNER WHEEL 
BEARING 

AUTOMATIC LOCKING HUB 


DOUBLE HUMP 
LOCKING KEY 


F3S67-2E 


Removal 

1. Raise the vehicle and install safety stands. 

2. Remove the wheel and tire assembly. 

3. Remove the retainer washers and remove the 
manual or automatic locking hub assembly. 

4. Remove the caliper as described in Section 
06-03, Front Disc Brakes. Remove the snap 
ring, axle shaft spacer, needle thrust bearing 
and the bearing thrust washer from the spindle. 

5. Refer to Manual Locking or Automatic Locking 
Hubs—Front Wheel Bearing Adjustment in this 
Section for removal. 


6. Remove the hub and rotor. Remove the outer 
wheel bearing cone. 

7. Remove the grease seal from the rotor with 
Seal Remover TOOL-1175-AC and Slide 
Hammer T50T-100-A. Discard seal and replace 
with a new one upon assembly. 

8. Remove the inner wheel bearing. 

9. Inspect the bearing cups for pits or cracks. If 
necessary, remove them with Internal Puller 
D80L-943-A and Slide Hammer, T50T-100-A. If 

new cups are installed, install new cone and 
roller assemblies. 












Installation 

1. Lubricate the bearings with Long-Life Lubricant, 
Cl AZ-19590-BA (ESA-M1C75-B) or equivalent. 
Clean all oil grease from the hub. Pack the 
cones and rollers. If a bearing packer is not 
available, work as much lubricant as possible 
between the rollers and the cages. 

2. If bearing cups are to be installed, position cups 
in rotor and drive in place with Bearing Cup 
Replacer T73T-4222-B and Driver Handle, 
T80T-4000-W. 

3. Position the inner bearing in the inner cup in the 
rotor. Install the grease seal by driving in place 
with Hub Seal Replacer, T83T-1175-B and 
Driver Handle, T80T-4000-W. 

4. Carefully install the rotor onto the spindle. 

5. Install the outer wheel bearing in the rotor. 

6. Refer to Manual Locking or Automatic Locking 
Hubs—Front Wheel Bearing Adjustment in this 
Section for remainder of installation. 



Axle Housing Pivot Bushing 
Front Driving Axle 
Front Wheel Spindle 
Upper and Lower Ball Joints 

For removal and installation procedures of these 
components, refer to the Removal and Installation 
portion of Section 05-03 Front Drive House Axle. 
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REMOVAL AND INSTALLATION (4x4) (Continued) 


Radius Arm 
Removal 


STUD-390678 
258-312 Nm 
{190-230 FT-LB) 


FRONT AXLE RADIUS 
ARM BRACKET 
3B446 


BOLT 
40954 
37-50 N m 
<27-37 FT-LB) 


NUT-34992 
109-162 N m 
(80-120 FT-LB) 

WASHER 

379572 

SHIELD-38463 
(2.9L V-6 
ENGINE ONLY) 


BOLT AND WASHER 
58740 
258-312 N m 
(190-230 FT-LB) 



BOLT 

605704 


SHOCK ABSORBER 
LOWER BRACKET 
18126 


SHOCK 

ABSORBER 

18045 


F3547-2G 


1. Raise the front of the vehicle and place safety 
stands under the frame. Place a jack under the 
axle. 

NOTE: The axle must be supported on the jack 
throughout spring removal and installation, and 
must not be permitted to hang by the brake hose. If 
the length of the brake hose is not sufficient to 
provide adequate clearance for removal and 
installation of the spring, the disc brake caliper must 
be removed from the spindle according to the 
procedures specified in Section 06-03, Front Disc 
Brakes. After removal, the caliper must be placed on 
the frame or otherwise supported to prevent 
suspending the caliper from the caliper hose. These 
precautions are absolutely necessary to prevent 
serious damage to the tube portion of the caliper 
hose assembly. 


2. Disconnect the lower end of the shock 
absorber from the shock lower bracket (bolt 
and nut). 

3. Remove the front spring as outlined in this 
Section. Loosen the axle pivot bolt. 

4. Remove the spring lower seat and stud (and 
washer from left axle arm only) from the radius 
arm, and then remove the bolts that attach the 
radius arm to the axle and front bracket. 

5. Remove the nut, rear washer and insulator from 
the rear side of the radius arm rear bracket. 

6. Remove the radius arm from the vehicle, and 
remove the inner insulator and retainer from the 
radius arm stud. 
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REMOVAL AND INSTALLATION (4x4) (Continued) 


Installation 

1. Position the front end of the radius arm from 
bracket to the axle. Install the attaching bolts 
and stud (and washer on left axle arm only) in 
the bracket, and install the bolts and stud 
finger-tight. 

2. Install the retainer and inner insulator on the 
radius arm stud and insert the stud through the 
radius arm rear bracket. 

3. Install the rear washer, insulator and nut on the 
arm stud at the rear side of the arm rear 
bracket. Tighten the nut to 109-162 N-m (80- 
120 ft-lbs). 

4. Tighten stud to 258-312 N-m (190-230 ft-lbs). 
Tighten the front bracket to axle bolts to 37-50 
N-m (27-37 ft-lbs) and the lower bolt and 
washer to 258-312 N-m (190-230 ft-lbs). 

5. Install the spring lower seat and spring insulator 
on the radius arm so that the hole in the seat 
goes over the arm-to-axle bolt. Tighten the axle 
pivot bolt to 163-203 N-m (120-150 ft-lbs). 

6. Install the front spring as outlined in the 
foregoing procedures. 

7. Connect the lower end of the shock absorber to 
the lower bracket on the radius arm with the 
attaching bolt and nut with the bolt head 
installed towards tire, tighten the nut to 57-98 
N-m (42-72 ft-lbs). 


Radius Arm Insulators 

Removal 

1 . 

Loosen the axle pivot bolt. 

2. 

Loosen the upper shock absorber pivot bolt and 
compress the shock. Loosen the axle pivot bolt. 

3. 

Remove the nut and washer attaching the 
radius arm to the radius arm bracket. Remove 
the outer insulator (and shield on right radius 
arm only) and spacer. 

4. 

Move the radius arm and axle assembly forward 
out of the radius arm bracket. Remove the inner 
insulator and retainer. 

Installation 

1 . 

Install the retainer and inner insulator on the 
radius arm. Move the radius arm and axle 
assembly so the radius arm is inserted through 
the bracket. 

2. 

Install the spacer, outer insulator (and shield on 
right radius arm only), washer and nut. Tighten 
nut to 109-163 N-m (80-120 ft-lbs). 

3. 

Tighten the upper shock bolt to 34-47 N • m (25- 
35 ft-lbs). 

4. 

Install and tighten the axle pivot bolt and nut to 
163-203 N-m (120-150 ft-lbs). 


Front Spring 
Removal 


NUT-620468 



1. Raise the vehicle and install safety stands. 
Position a jack beneath the spring under the 
axle. Raise the jack and compress the spring. 

2. Remove the bolt and nut retaining the shock 
absorber to the radius arm. Slide the shock out 
from the bracket. 

3. Remove the nut that retains the spring to the 
axle and radius arm. Remove the retainer. 

4. Slowly lower the axle until all spring tension is 
released and adequate clearance exists to 
remove the spring. Remove the spring by 
rotating upper coil out of tabs in upper spring 
seat. Remove the spacer and seat. 

NOTE: The axle must be supported on the jack 
throughout spring removal and installation, and 
must not be permitted to hang by the brake hose. If 
the length of the brake hose is not sufficient to 
provide adequate clearance for removal and 
installation of the spring, the disc brake caliper must 
be removed from the spindle according to the 
procedures specified in Section 06.03, Front Disc 
Brakes. After removal, the caliper must be placed on 
the frame or otherwise supported to prevent 
suspending the caliper from the caliper hose. These 
precautions are absolutely necessary to prevent 
serious damage to the tube portion of the caliper 
hose assembly. 

5. If required, remove the stud (and washer on left 
axle arm only) from the axle assembly. 
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REMOVAL AND INSTALLATION (4x4) (Continued) 


Installation 

1. If removed, install the stud (and washer on left 
axle arm only) in the axle. Tighten to 258-312 
N-m (190-230 ft-lbs). 

2. Install the lower seat and spacer over the stud/ 
bolt. 

3. Position upper end of spring so end of coil fits 
into spring stop in upper spring seat and top coil 
fits over upper spring retainer (pressed in the 
assembly of upper spring seat). Rotate spring 
into position. Slowly raise axle until lower end of 
spring is in position on the lower insulator. 

4. Install the retainer and nut on the stud. Tighten 
nut to 94-135 N-m (70-100 ft-lbs). 

5. Position the shock in the lower bracket. Install 
nut and bolt and tighten to 57-98 N ■ m (42-72 
ft-lbs). Remove the jack. 


Axle Pivot Bracket 

Removal 

1. Remove the front spring and radius arm as 
described in this Section. Remove the front 
drive axle as described in Section 05-03, Front 
Drive Housed Axle. 

2. On the right pivot bracket, remove the attaching 
nuts. Remove the upper bolt and retainer and 
the side bolt and retainer. Remove and discard 
the lower bolt and retainer. Remove the pivot 
bracket from the crossmember. 


UPPER BOLT AND 
RETAINER-802482 
INSTALL IN 
DIRECTION SHOWN 


NUT-802073 
104-150 N-m 
(77-110 FT-LB) 



SIDE BOLT 
AND RETAINER 
802453 
INSTALL IN 
DIRECTION SHOWN 


NUT-802073 
104-150 N-m 
(77-110 FT-LB) 

BOLT-802639 
163-203 N-m 
(120-150 FT-LB) 
INSTALL IN 
DIRECTION 
SHOWN 


LEFT AXLE 
ARM-3002 


LOWER BOLT 
AND RETAINER* 
802482 


NUT-620604 


NUT-802073 
104-150 N-m 
(77-110 FT-LB) 


TO REPLACE, DRILL OUT CROSSMEMBER AND BRACKET HOLE 
TO 9/16 INCH. REPLACE WITH 9/16-12 x 1-1/2 INCH GRADE 8 
BOLT-58697, WASHERS-44880 (2), AM} NUT-34990. 

TIGHTEN TO 210 N-m (150 FT-LB). 


VIEW SHOWING LEFT AXLE ARM INSTALLATION 
IN RIGHT PIVOT BRACKET 


F3553-1D 


3. On the left pivot bracket, drill out the rivets so 
the mounting holes in the bracket and 
crossmember are 9/16 inch in diameter. 
Remove the left pivot bracket. 


CROSSMEMBER 

5020 LEFT PIVOT 



TO REPLACE RIVET, DRILL CROSSMEMBER AND BRACKET HOLES 
TO 9/16 INCH. REPLACE RIVET WITH GRADE 8 FASTENERS: 
BOLT-58697 (9/16-12 x 1-1/2). WASHERS-44880 (2). AND NUT-34990, 
TIGHTEN TO 210 N-m (150 FT-LB) 


VIEW SHOWING RIGHT AXLE ARM 
INSTALLATION IN LEFT PIVOT BRACKET F3552-1D 


Installation 

1. On the left pivot bracket, position the pivot 
bracket on the crossmember. Make sure the 
9/16 inch drilled holes are in alignment. Install 
the 9/16-12 x 1-1/2 inch Grade 8 replacement 
bolts, washers (2) and nuts as described. 
Tighten to 210 N-m (155 ft-lbs). 

2. On the right axle pivot bracket, position the 
bracket on the crossmember. Install the upper 
bolt and retainer in the direction shown. Install 
the side bolt and retainer in the direction shown, 
so the bolt heads face towards the engine oil 
pan to maximize clearance. Install and tighten 
nuts to 104-150 N-m (77-110 ft-lbs). Drill out 
the mounting hole for the lower bolt and 
retainer in the bracket and crossmember to a 
9/16 inch diameter. Install a 9/16-12 x 1-1/2 
inch Grade 8 replacement, washers (2) and 
nuts. Tighten to 210 N-m (155 ft-lbs). 

3. Install the front drive axle as described in 
Section 05-03, Front Drive Housed Axle. Install 
the radius arm and front spring as described in 
this Section. 
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REMOVAL AND INSTALLATION (4x4) (Continued) 


Front Stabilizer Bar 
Ranger and Bronco li (4x4) 

Removal 

1. Remove the bolts and retainers from center 
and right-hand end of stabilizer bar. 

2. Remove the nut, bolt and washer retaining 
stabilizer bar to the stabilizer link. 

3. Remove the stabilizer bar and bushings. 


Installation 

1. Place stabilizer bar and bushings in position. 

2. Install retainers, nuts and bolts. Tighten retainer 
bolts to 35-50 N-m (28-37 ft-lbs). Tighten 
stabilizer bar to link nut to 40-60 N • m (30-44 
ft-lbs). 


NUT 

802621 


BOLT 
802210 
'77-110 N-m 
<57-81 FT-LB) 



BRACKET 

ADAPTER 

5B482 


RETAINER 

3B353 


BOLT 
801672 
48-67 N-m 
135-50 FT-LB) 


LINK ASSEMBLY-5K483 
ARROW MUST FACE 
DOWN AND OUTBOARD 


BOLT-40954 
1 37-50 N-m 
<27-37 FT-LB) 


VIEW P 


F4672-2A 
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REMOVAL AND INSTALLATION (4x4) (Continued) 


Jounce Bumper 
Removal and Installation 

1. Remove hex bolt with a 10mm hex socket. 
Remove bumper. 

2. Position jounce bumper on frame. Install hex 
bolt and tighten bolt to 15-25 N • m (11 -19 ft-lbs). 



Air Cylinder 

(Snow Plow Package Only) 



Removal 

1. Deflate the air cylinder by depressing the valve 
stem until the outer diameter of the air cylinder 
is smaller than the spring tower opening. 

2. Unscrew the valve stem and remove the locator 
cone through the spring tower opening. Lift the 
upper protector above the air cylinder and slide 
the protector through the spring coils. Remove 
the air cylinder through the top of the spring 
tower. 

Installation 

1. Place the lower protector over the spring 
retainer nut. Drop the air cylinder through the 
spring tower opening. Slide the upper protector 
through the spring coils and place the protector 
on top of the air cylinder. Drop the locator cone 
through the spring tower opening and place 
cone on top of air cylinder. Install and tighten 
the valve stem on the cylinder. 

2. Inflate the air cylinder to the specified pressure 
as described in the Specifications portion of this 
Section. 









SPECIFICATIONS 


FRONT SUSPENSION TORQUE SPECIFICATIONS - AEROSTAR 


Description 

Torque 

N*m 

Ft-Lbs 

Crossmember to Frame Rail Bolts 

196-264 

145-195 

Cowl Drain Bracket and Bolt Retainer to Frame Nut and Bolt 

14-18 

10-14 

Jounce Bumper to Frame Bolt 

32-45 

24-33 

Lower Control Arm to #1 Crossmember Nut and Bolt© 

136-190 

100-140 

Rebound Bumper to Frame Bolt 

20-28 

15-21 

Shock Absorber to Lower Control Arm Bolts 

22-33 

16-24 

Shock Absorber to Upper Spring Seat Nut 

34-48 

25-35 

Spindle to Lower Ball Joint Nut® 

108-163 

80-120 

Spindle to Upper Ball Joint Nut 

37-50 

27-37 

Stabilizer Bar to Lower Control Arm Bar Nut 

12-16 

9-12 

Stabilizer Bar Mounting Bracket to Frame Bolts 

22-33 

16-24 

Stabilizer Link to Stabilizer Bar Nut 

12-16 

9-12 

Tie Rod End to Spindle Arm Nut ® 

70-100 

52-74 

Upper Control Arm to Adjusting Arm Nuts 

95-135 

70-100 


NOTES: 

©Tighten to the specified torque with the vehicle in the normal ride position with all other fasteners tightened to the specified torque. 

©Tighten to specified torque and if required, advance the nut to the castellation to install the cotter pin. CF4570-2D 


FRONT SUSPENSION TORQUE SPECIFICATIONS 
RANGER AND BRONCO II (4x2)_ 


Description 

Torque Specs 

Nm 

Ft-Lbs 

Axle Arm to Bracket Nut 

163-203 

120-150 

Axle Arm Bracket to Frame Nut 

104-149 

77-110 

Bumper to Spring Seat Bolt 

15-26 

11-19 

Front Shock Absorber to Radius Arm Nut 

57-98 

42-72 

Front Shock Absorber to Spring Seat Nut 

3447 

25-35 

Pitman Arm to Drag Link Nut 

95-136 

70-100 

Radius Arm to Frame Nut 

109-163 

81-120 

Radius Ami Bracket to Frame Bolt 

104152 

77-110 

Radius Arm Bracket Connecting Bolts 

47-68 

35-50 

Stabilizer Bar to Mounting Bracket Bolt 

47-67 

35-50 

Stabilizer Bar to Radius Ami Nut 

65-88 

48-64 

Stabilizer Bar Mounting Bracket to Axle Arm 
Screw 

65-92 

48-68 

Stabilizer Bar Link Assembly to Axle Arm 
Mounting Bracket Screw 

40-60 

29-44 

Tie Rod Adjusting Sleeve 

40-57 

3042 

Tie Rod to Spindle Nut 

68-102 

51-75 

Lower Ball Joint Stud Nut (Ranger) 

129-149 

95-110 

Lower BaH Joint Stud Nut (Bronco II) 

141-198 

104146 

Upper Ball Joint Stud Nut 

115-150 

85-110 

Axle to Radius Arm 

217-298 

160-220 

Axle Clamp Bolt 

65-88 

48-65 


CF3374-1F 


TORQUE SPECIFICATIONS 
RANGER AND BRONCO II (4x4) 


Description 

Torque Limits 

Nm 

Ft-Lbs 

Axle Pivot Bolt 

163-203 

120150 

Jounce Bumper Bolt 

15-25 

11-19 

Radius Arm to Rear Bracket Nut 

109-162 

80120 

Radius Arm Front Bracket and Axle Stud 

217-298 

160220 

Radius Arm Front Bracket Front Bolts 

37-50 

27-37 

Radius Arm Front Bracket Lower Bolts 

217-298 

160220 

Shock Absorber to Radius Arm Nut and 
Bolt 

66-92 

48-68 

Shock Absorber to Upper Seat 

3447 

25-35 

Spring Retainer Nut 

95-135 

70100 

Stabilizer Bar Retainer Bolts 

104150 

77-110 

Stabilizer Bar U-Bolt Nuts 

66-92 

48-68 

Tie Rod Adjusting Sleeve 

4057 

3042 


CF3548-1F 
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SPECIFICATIONS (Continued) 


TORQUE SPECIFICATIONS 
RANGER AND BRONCO ■ (4x4) 


Description 

Torque Limits 

Nm 

R-Lb 

Bearing Inner Locknut — Manual 
Locking Hub® 

47 

35 

Bearing Outer Locknut — Manual 
Locking Hub 

203 

150 

Bearing Nut — Automatic 

Locknut Hub® 

47 

35 

Wheel Lug Nuts <D 

135 

100 


NOTES: 


® After tightening to specified torque, back off the nut 1/4 turn (90P). Alter 
backing oil the nut, retighten to 1.8 N*m (16 in-b). 

® Torque specifications are for dean, dry bolt and nut threads. Never use oil 
or grease on studs or nuts. CF3575-1E 


AK CYLINDER RECOMMENDED AIR PRESSURE 
ISMQWPLOW PACKAGE ONLY)__ 


Type o< Use 

Kecommenoea 

Cylinder 

Pressure 

Light loading. No additional aftermarket 
equipment instated on the front end. 

30 psi 

Moderate loadmg. 100-250 bs. (45-113 kg) 
of additional equipment on the front end 
(such as snowplow equipment permanently 
attached to the vehicle but without the 
snowplow instated). 

40 psi 

Maximum loading. 2750 bs. (1247 kg) 
combined front end weight (including driver, 
passengers and total plow or aftermarket 
equipment weight). 

55 psi 


NOTE — Equal pressure for both left and right air cylinders should be 
maintained according to the above chart CF3941-1B 


SPECIAL SERVICE TOOLS 


Number 

Descriptieit 

Number 

Description 

T50T-100-A 

Slide Hammer 

T81P-5310-A 

Spring Compressor Tool 

TOOL-1175-AC 

Grease Seal Remover 

T78P-5638-A1 

Forcing Screw 

T77F-1102-A 

Bearing Cup Puller 

T80T-5638-A2 

Pivot Bushing Remover 

T81P-1104-C 

Push/Puller 

T78P-5638-A3 

Receiver Cup 

T80T-4000-W 

Driver Handle 

D80L-943-A 

Internal Puller 

T82T-3006-A 

Twin I-Beam Bushing Installer 

T83T-1175-B 

Hub Seal Replacer 

D81T-3010-A 

Receiver Cup 

TOOL-4201-C 

Dial Indicator 

D81T-3010-A1 

Installation Cup 

T73T-4222-B 

Bearing Cup Replacer 

D81T-3010-A4 

Adapter 

T70T-4252-B 

2-3/8 inch Hex Locknut Wrench 

D81T-3010-A5 

Receiver Cup 

T83T-1197-B 

Four Prong Spanner Wrench 

D81T-3010-B 

Ball Joint Removal Tool 

T64P-3590-F 

Pitman Arm Puller 

TOOL-3290-D 

Tie Rod End Remover 

D78P-5310-A 

Coil Spring Compressor 

T74P-4635-C 

C-Frame Assembly 

T82T-3006-AH 

Twin I-Beam Pivot Bushing Spacer 


CF8471-2A 


ROTUNDA EQUIPMENT 


Number 

Description 

108-00074 

Bearing Packer 

10800076 

Bearing Packer 

10800078 

Bearing Packer 


CF4416-1C 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 


Wheel Hub and Bearing—Rear Wheel 
Ford Rear Axle With 7 1/2 Inch Ring Gear 

Five studs, pressed into the axle shaft hub 
(flange), serve as a mounting surface for the rear 
brake drum. The wheel apd tire assembly mounts on 
the drum and axle shaft hub and is held in place by 
five wheel lug nuts. The rear wheel bearing and seal 
are pressed into the outer axle tube housing. The 
axle shaft is retained in the carrier assembly by a 
C-washer in the differential case. When the 
C-washer is removed, the axle shaft can be 
removed from the axle tube. 


WHEEL BEARING 



F4276-18 
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DESCRIPTION (Continued) 


Rear Suspension—Coil Spring 
Aerostar 

The Aerostar rear suspension is a coil spring type 
system. If supports and links the rear axle to the 
frame with one upper control arm and two lower 
control arms. 

The two coil springs are of the variable rate, wire 
type. The upper spring coils are designed to contact 
each other when the vehicle is loaded. This 
shortens the spring to increase the rate and provide 
a firmer ride. When the vehicle is unloaded, the 
upper coils do not contact. This provides a lower 
rate and a softer ride. The small diameter upper 
spring is installed in the insulator on the frame. Both 
springs are matched in regard to the load capacity 
rate. If one spring is replaced, the replacement 
spring must match the capacity of the other spring. 

The upper control arm locates the rear axle 
laterally in the vehicle and reacts to the body 
movement in relation to the rear axle. The upper 
control arm is attached to the body at two points. It is 


attached to the axle at one point. The bushing at the 
rear axle attachment has a cam type bushing inside. 
By rotating the cam, the rear axle pinion angle is 
adjusted. For adjustment procedures, refer to 
Section 00.05a, Noise, Vibration and Harness 
Diagnosis. 

The lower control arms locate the rear axle in the 
vehicle and allows the vehicle to react to the braking 
and acceleration forces applied to the rear axle. 
They also provide a seat for the springs to support 
the vehicle weight. All rear suspension bushings are 
serviceable (both upper and lower control arms). 

Jounce travel is controlled by jounce bumpers 
mounted on the rear ax tube. The bumpers are in 
contact with the vehicle frame rails when the 
suspension is in the jounce mode. Standard wagons 
and vans are equipped with two jounce bumpers. 
Optional payload wagons and vans are equipped 
with four jounce bumpers. 


UPPER CONTROL ARM 



ARM 


F4309-2A 
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04-02-3 



For additional diagnostic and testing procedures, 
refer to Section 04.00, General Suspension System 
Service. 

Rear Leaf Spring Squeak 

To correct a squeaking condition at the rear leaf 
springs, first determine whether it is the spring or the 
shackle bushings squeaking. If it is determined to be 
the bushings, replace them. If it is the springs, install 
spring tip liners to correct the squeak. If the original 
spring clip is damaged during removal, install a new 
service spring clip. 

Tip Liner Installation 

1. Raise the vehicle by the frame so that the rear 
axle hangs freely. 

2. Bend the spring clip to provide clearance 
between the spring leaves, allowing insertion of 
the liners. A pry-bar may be used between the 
leaves to provide additional clearance for 
insertion of liners. 


3. Slide the liner between the leaves until the liner 
extends approximately 6.35mm (0.25 inch) 
beyond the tip of the lower leaf. Do no attempt 
to install a liner between the lowest primary leaf 
and the short 12.70mm (0.50 inch) thick 
secondary leaf found at the bottom of the leaf 
stack on some assemblies. 

4. Set the rear axle on a stand to load the rear leaf 
springs placin the leaves in contact with one 
another at the clip locations. 

5. Reinstall production clips or install the 
replacement service clip. 

NOTE: On some of the tip liners, sections of the 
edge used to center the liner on the spring leaves 
may need to be trimmed off to accommodate spring 
clip. 
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DIAGNOSIS AND TESTING (Continued) 


Service Spring Clip installation 

1. Load the rear leaf springs with the rear of the 
vehicle supported either directly by the rear axle 
or by the tires. The spring leaves should all be in 
contact with one another at the intended clip 
location. 

2. Remove the damaged clip by prying back the 
ends of the clip which are folded across the leaf 
spring until the clip can be freed from the spring. 
On some clips it will also be necessary to pry 
the locating pin out of the locating hole. 
(Locating holes are the holes punched out of 
the lowest leaf the clip encircles which indicate 
the proper spring clip location.) 

3. Make sure the locating hole is clean and free of 
debris. 


BEAR LEAF-SPRING SERVICE CUP 
CLIP UPPER 



4. Position the lower part of the service clip across 
the width of the underside of the spring, so that 
the hole in the clip lines up with the locating 
hole in the spring, the legs of the clip lower half 
should extend down from the bottom of the 
spring. 

5. Insert the drive rivet that comes with the clamp 
through the hole in the lower part of the service 
clip into the hole in the spring leaf. The flat face 
of the rivet flange should rest against the clip 
lower half. 


6. Fully seat the rivet with a hammer. If there is not 
enough room to hit the rivet directly with a 
hammer, a punch may be used. The slotted legs 
of the clip lower half should extend downward, 
the outer surface of legs flush with the sides of 
the leaf spring. 

7. Place the rubber service clip liner across the top 
of the leaf sp directly above where the bottom 
half of the clip attaches to the spring, with the 
flat surface against the leaf and the clip locating 
edges exten upward. 

8. Place the clip upper half between the locating 
edges of the rubber liner and align the threaded 
holes in the clip upper half with the slots in the 
clip lower half. 

9. Hand start the two screws through the clip 
lower half slot into the clip upper half threaded 
hole. The screw heads will be located under the 
spring, ultimately pressing against the clip lower 
half. 

10. Squeeze the clip to the spring with one hand 
while tightening th screws. Tighten to 21-27 
N-m (15-20 ft-lb). 


Vehicle Lean Check 

See Section 04.00 for vehicle lean correction and 
adjustments. 


ADJUSTMENTS 


To adjust the rear axle pinion angle, rotate the 
cam bushing on the rear axle with the upper control 
arm disconnected from the axle. For procedures, 
refer to Section 00.05a, Noise, Vibration and 
Harshness Diagnosis. 


REMOVAL AND INSTALLATION 


Rear Wheel Bearing and Grease Seal 

Ford Rear Axle With 7 1/2 Ring Gear 

To service the rear wheel bearing and grease 
seal, the axle shaft must be removed from the axle 
tube housing. For bearing and seal service 
procedures, refer to the Removal and Installation 
portion of Section 05.02a, Integral Carrier Axle— 
Ford 7.5 Inch Ring Gear. 
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REMOVAL AND INSTALLATION (Continued) 


Coil Spring 
Aerostar 


NUT AND RETAINER 
804220 
55-88 N-m > 
(41-65 FT-LB) 


COIL 

SPRING 

5534 


REAR SHOCK 
ABSORBER 
18080 


NUT 
N620469 
55-88 N-m 
(41-65 FT-LB) 


Removal 

1. Raise the vehicle on a twin post type hoist. 
Position jack stands on the frame rear lift points 
or under the rear bumper support brackets. 

2. Remove the nut and bolt retaining the shock 
absorber to the axle mount on the lower control 
arm. Disconnect the shock absorber from the 
axle bracket. 


SHOCK 

ABSORBER 


LOWER 1 
CONTROL 
ARM 


' E6079-1A 


UPPER 

INSULATOR 

5536 


UPPER 

RETAINER 

5A543 


BOLT 
605919 
40-55 N-m 
<30-40 FT-LB) 



LOWER 

RETAINER 

5A569 


LOWER 

INSULATOR 

5K617 


F4311-2B 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Position the lower control arm in the frame 
bracket. Install the so the head is inboard on the 
frame bracket. Install the nut but do not tighten 
at this time. 

2. Position the lower control arm in the bracket on 
the axle housing Install the bolt so the head is 
inboard on the axle bracket. Install the nut but 
do not tighten at this time. 

3. Install the insulator on the lower control arm. 

4. With the axle in the spring unloaded position, 
install the coil spring and lower retainer on the 
lower control arm. 

5. Install the nut attaching the retainer and spring 
to the lower control arm. Tighten the nut to 
55-88 N-m (41-65 ft-lb). 

6. Raise the axle to the normal load position. 
Tighten the nut and bolt retaining the lower 
control arm to the axle housing to 135-197 N • m 
(100-145 ft-lb). Tighten the nut and bolt 
retaining the lower control arm to the frame 
bracket to 135-197 N-m (100-145 ft-lb). 

7. Position the shock absorber in the lower axle 
mounting bracket. Install the bolt so the head is 
outboard of the axle bracket. Install the nut and 
tighten to 55-88 N-m (41-65 ft-lb). 


REAR AXLE 
BUMPER ASSEMBLY 



Upper Control Arm 
Aerostar 

BOLT SUSPENSION 



F4314-2C 
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REMOVAL AND INSTALLATION (Continued) 


Removal 

1. Raise the vehicle on a twin post type hoist. 
Position jack stands on the frame rear lift points 
or under the rear bumper support brackets. 

2. Remove the nut and bolt retaining the shock 
absorber to the lower axle bracket. Swing the 
lower end of the shock absorber free of the axle 
bracket. 

3. Lower the rear axle until the coil springs are no 
longer under compression. 

4. Remove the bolt and nut retaining the upper 
control arm to the rear axle. Disconnect the 
upper control arm from the axle. Scribe a mark 
aligning the position of the cam adjuster in the 
axle bushing. The cam adjuster controls the 
rear axle pinion angle for driveline angularity. 

NOTE: To ease control arm removal, follow the 
exact sequence detailed in Steps 4, 5 and 6. 

5. Remove the bolt and nut retaining the upper 
control arm to the right frame bracket. Rotate 
the arm to disengage from the body bracket. 

6. Remove the nut and washer retaining the upper 
control arm to the left frame bracket. Remove 
the outer insulator and spacer. Remove the 
control arm from the bracket. Remove the inner 
insulator from the control arm stud. 

NOTE: If the left bracket attachments are loosened 
prior to disengaging the arm from the right bracket, 
the uncompressed left bushing wiil force the arm 
against the right hand bracket and make removal 
difficult. 


UPPER 

CONTROL O DISCONNECT AXLE 



Installation 

NOTE: To ease control arm installation, follow the 

exact sequence detailed in Steps 1, 2 and 3. 

1. Position the inner insulator on the control arm 
stud. Install the control arm so the stud extends 
through the left frame bracket. Install the 
spacer and outer insulator over the stud. Install 
the nut and washer assembly and tighten until 
snug. DO NOT TIGHTEN TO THE SPECIFIED 
TORQUE AT THIS TIME. 

2. Position the upper control arm in the right frame 
bracket. Instal the bolt and nut and tighten until 
snug. DO NOT TIGHTEN TO THE SPECIFIED 
TORQUE AT THIS TIME. 

3. Making sure the scribe marks on the cam 
adjuster and axle bushing are in alignment, 
connect the upper control arm to the axle. 
Install the nut and bolt and tighten until snug. 
DO NOT TIGHTEN TO THE SPECIFIED 
TORQUE AT THIS TIME. 

4. Raise the axle to the normal ride position. 

5. Position the shock absorber in the lower 
mounting bracket. Install the bolt so the head is 
outboard of the axle bracket. Install the nut and 
tighten to 55-88 Nm (41-65 ft-lb). 

6. With the axle in the normal ride position, tighten 
all upper control arm fasteners to the specified 
torque. Tighten the nut and washer assembly 
retaining the control arm to the left frame 
bracket to 81-135 N m (60-100 ft-lb). Tighten 
the nut and bolt retaining the control arm to the 
right frame bracket to 135-197 N m (100-145 
ft-lb). Tighten the nut and bolt retaining the 
control arm to the axle to 135-197 N m (100- 
145 ft-lb). 

7. If required, check and adjust the driveline 
angularity as described in Section 00.05a, 
Noise, Vibration and Harshness Diagnosis. 

8. Remove the safety stands and lower the 
vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


Removal 

1. Remove the lower control arm as described in 
this Section. 

2. Unstake the lower control arm axle (oval) 
bushing. 




STAKING 

AREA 


Press the axle bushing from the control arm 
using Bushing Remover, T85T-5638-AH1, 
Spacer, T85T-5638-AH7, Receiving Cup, T85T- 
5638-AH2, and Forcing Screw, T78P-5638-A1. 

LOWER CONTROL ARM AXLE BUSHING REMOVAL 

RECEIVING CUP FORCING SCREW 

T85T-5638-AH2 \ h~'~' T78P-5638-A1 



SPACER 

T85T-5638-AH7 



_REMOVER 

T85T-5638-AH1 

F4318-1A 



Press the frame bushing from the control arm 
using Bushing Remover, T85T-5638-AH4, 
Spacer, T85T-5638-AH8, Receiving Cup, T85T- 
5638-AH6, and Forcing Screw, T78P-5638-A1. 


LOWER CONTROL ARM FRAME BUSHING REMOVAL 


BUSHING 


REMOVER 


SPACER 
T86T-5638-AH8 


FORCING SCREW 
T78P-5638-A1 



♦—. RFCFIVING H ,p 


’ T85T-5638-AH6 

T 

F4320-1A 



Installation 

1. Press a 



Press a new frame bushing in the control arm 
using Receiving Cup, T85T-5638-AH6, Spacer, 
T85T-5638-AH8, Bushing Replacer, T85T- 
5638-AH5, and Forcing Screw, T78P-5638-A1. 
Install bushing with notch in bushing flange 
toward the rear of vehicle. 

Stake the frame bushing in the control arm. 


LOWER CONTROL ARM FRAME BUSHING INSTALLATION 

FORCING SCREW 

T78P-5638-A1 - 


SPACER 

T85T-5638-AH8' 


BUSHING 
- REPLACER 
T85T-5638-AH5 


RECEIVING CUP. 
T85T-5638-AH6 


F4321-1A 
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REMOVAL AND INSTALLATION (Continued) 


3. Press a new axle bushing in the control arm 
using Nut, T78P-5638-A5, Bushing Replacer, 
T85T-5638-AH3, Spacer, T85T-5638-AH7, 
Receiving Cup, T85T-5638-AH2 and Forcing 
Screw, T78P-5638-A1. Install the bushing with 
notch in bushing flange toward the rear of 
vehicle. 

4. Stake the axle bushing in the control arm. 

5. Install the lower control arm as described in this 
Section. 


LOWER CONTROL ARM AXLE BUSHING INSTALLATION 



Upper Control Arm Bushing 
Aerostar 



3. Press the bushing from the upper control arm 
using Bushing Remover, T85T-5638-AH4, 
Spacer, T85T-5638-AH9, Receiving Cup, T85T- 
5638-AH6, and Forcing Screw, T85T-5638-A1. 
Discard the bushing. 



F4323-1A 


UPPER CONTROL ARM BUSHING REMOVAL 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Press a new bushing in the upper control arm 
using Receiving Cup, T85T-5638-AH6, Spacer, 
T85T-5638-AH9, Bushing Replacer, T85T- 
5638-AH10 and Forcing Screw, T78P-5638-A1. 
Install the bushing with notch in flange up. 

2. Stake the bushing in the upper control arm. 

3. Install the upper control arm as described in this 
Section. 


UPPER CONTROL ARM BUSHING 
INSTALLATION 



Axle Housing-to-Upper Control Arm 
Bushing 

Aerostar 


THRUST 



BUSHING 



F4402-1A 


Removal 

1. Raise the vehicle on a twin post hoist. Position 
jack stands on the frame rear lift points or under 
the rear bumper support brackets. 

2. Remove the nut and bolt retaining the upper 
control arm to the axle housing. 

3. With the vehicle securely supported on safety 
stands, slowly lower the axle until the upper 
control arm disengages from the axle. 

CAUTION: The axle must be securely supported 
on the hoist. If more axle-hoist travel is required, 
disconnect the shock absorbers from the lower 
control arms. 


UPPER 



F4403-1A 


4. On the inboard side of the flange, insert a flat- 
blade screwdrive between the thrust bushing 
and flange. Pry the thrust bushing end off the 
bushing. Be careful not to damage any 
surfaces. 

5. Install Forcing Bracket, T85T-5638-AH11, on 
the axle tube. Place Remover Adapter, T85T- 
5638-AH12, on the inboard side of the flange 
and against the bushing. Install Forcing Screw, 
T78P-5638-A1 through the adapter bushing 
and forcing bracket. Install and tighten the nut 
of the forcing to pull the bushing from the 
outboard side of the flange. 
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REMOVAL AND INSTALLATION (Continued) 


CAUTION: To prevent axle damage, Remover 
Adapter, T85T-5638-AH12, must not contact the 
axle flange during bushing removal. 

6. Remove the cam adjuster from the bushing. 



CAUTION: REMOVER ADAPTER MUST NOT CONTACT 

AXLE FLANGE DURING BUSHING REMOVAL. F4404-1A 


Installation 

1. Install the cam adjuster in the bushing. The 
'V-point' of the adjuster must be aligned with 
the notch in the bottom of the bushing. 

2. Position the bushing in the outboard side of the 
flange. The notch on the bottom of the bushing 
must face the axle housing. 



3. Position the Replacer Adapter, T85T-5638- 
AH13, on the bushing. Place the jaws of Two- 
Jaw Puller, D81L-1002-A on the inboard side of 
the flange. Press the bushing until it is fully 
seated in the flange. 


TWO-JAW PULLER 



4. On the inboard side of the flange, install the 
thrust bushing so the steel washer faces the 
flange. 

5. With the vehicle body securely supported on 
safety stands, raise the axle until the upper 
control arm engages the flange on the axle 
housing. Install the nut and bolt retaining the 
control arm to the flange and tighten until snug. 
DO NOT TIGHTEN TO THE SPECIFIED 
TORQUE AT THIS TIME. 

NOTE: If removed, connect the shock absorber 

to the lower axle bracket. Install and tighten the 

retaining nut to 55-88 N m (41-65 ft-lb). 

6. Position the axle in the normal ride position. 
Tighten the nut and bolt retaining the control 
arm to the flange to 135-197 N-m (100-145 
ft-lb). 

7. If required, check and adjust the driveline 
angularity as describ in Section 00.05a, Noise, 
Vibration and Harshness Diagnosis. 

8. Remove the safety stands and lower the 
vehicle. 















REMOVAL AND INSTALLATION (Continued) 


Leaf Spring 

Ranger and Bronco II 

Removal 

1. Raise the vehicle frame, until the weight is off 
the rear spring, with the tires still touching the 
floor. 

2. Remove the nuts from spring U-bolts and drive 
the U-bolts from the U-bolt plate. 



F4675-1B 


F5026-1C 












BOLT 

N804028 


RANGER (4 x 2) 


F3930-1C 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

5. Install the spring U-bolts, U-bolt plate and nuts. 

6. Lower the vehicle to the floor. Tighten the 
spring U-bolt nuts to 81-102 N-m (60-75 ft-lb). 
Tighten the front spring bolt and nut to 100-155 
N • m (75-115 ft-lb) and the rear shackle bolts 
and nuts to 100-15 N-m (75-115 ft-lb). 


4. Position the spring on top of the axle with the 
spring tie bolt centered in the hole provided in 
the seat. 


1. Position the spring in the shackle, and install 
the upper shackle spring bolt and nut with the 
bolt head facing outboard. 

2. Position the front end of the spring in the 
bracket and install the bolt and nut. 

3. Position the shackle in the rear bracket and 
install the bolt and nut. 


Rear Stabilizer Bar 

Ranger and Bronco II 

Removal 

1. Remove the nuts, bolts and washers and 
disconnect the stabilizer from the links. 

2. Remove the U-bolts and nuts from the 
mounting brackets and retainers. Remove the 
mounting brackets, retainers and stabilizer 
bars. 


Installation 

1. Position the U-bolts and mounting brackets on 
the axle with the brackets having the UP 
marking in the position shown. 

2. Install the stabilizer bar and retainers on the 
mounting brackets with the retainers having the 
UP marking in the position shown. 

3. Connect the stabilizer bar to the rear links. 
Install nuts, bolts and washers and tighten. 

4. Tighten the mounting bracket U-bolt nuts to 
40-57 N-m (30-42 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS - AEROSTAR 


Description 

Torque 

Nm 

Ft-Lbs 

Coil Spring Lower Retainer Nut 

55-68 

41-65 

Coil Spring Upper Retainer Bolt 

39-56 

29-41 

Lower Control Arm to Axle Housing Nut and Bolt© 

135-197 

100-145 

Lower Control Arm to Frame Bracket Nut and Bo#® 

135-197 

100-145 

Upper Control Arm to Axle Housing NU and Bo#© 

135-197 

100-145 

Upper Control Arm to Left Frame Bracket Nut® 

81-135 

60-100 

Upper Control Arm to Right Frame Bracket Nut and Bo#© 

135-197 

100-145 

Shock Absorber to Lower Bracket Nut 

55-88 

41-65 

Shock Absorber to Upper Bracket Bo# 

34-48 

25-35 


NOTE: 

©Tighten to specified torque with the axle in the ‘normal ride’ position. CF4407-2B 


TORQUE SPECIFICATIONS — RANGER AND BRONCO II 


Description 

Torque 

Nm 

Ft-Lbs 

Rear Leaf Spring U-Bott to Plate Nut 

88-102 

65-75 

Rear Shock Absorber to Lower Bracket Nut 

54-82 

40-60 

Rear Shock Absorber to Upper Bracket Nut 

55-85 

41-63 

Rear Shackle to Spring Nut 

100-155 

74-115 

Rear Spring to Frame Nut 

100-155 

74-115 

Rear Spring to Front Bracket Nut — Ranger 

100-155 

74-115 

Rear Spring to Front Bracket Bo# — Bronco II 

100-155 

74-115 

Rear Spring Shackle to Rear Bracket Bo# 

100-155 

74-115 

Stabilizer to Mounting Bracket 

40-57 

30-42 

Stabilizer to Bar and Frame 

54-82 

40-60 


CF3363-2E 


SPECIAL SERVICE TOOLS 


Number 

Description 

Application 

D81L-1002-A 

Two-Jaw Puller 

Axle Housing Bushing Installation 

T78P-5638-A1 

Forcing Screw 

Bushing Removal and Installation 

T78P-5638-A5 

Nut 

Lower Control Arm Axle Bushing Installation 

T85T-5638-AH1 

Bushing Remover 

Lower Control Arm Axle Bushing Removal 

T85T-5638-AH2 

Receiving Cup 

Lower Control Arm Axle Bushing Service 

T85T-5638-AH3 

Bushing Replacer 

Lower Control Arm Axle Bushing Installation 

T85T-5638-AH4 

Bushing Remover 

Lower Control Arm Frame Bushing Removal and Upper Control Arm Bushing Removal 

T85T-5638-AH5 

Bushing Replacer 

Lower Control Arm Frame Bushing Installation 

T85T-5638-AH6 

Receiving Cup 

Lower Control Arm Frame Bushing and Upper Control Arm Bushing Service 

T85T-5638-AH7 

Spacer 

Lower Control Arm Axle Bushing Service 

T85T-5638-AH8 

Spacer 

Lower Control Arm Frame Bushing Service 

T85T-5638-AH9 

Spacer 

Upper Control Arm Bushing Service 

T85T-5638-AH10 

Bushing Replacer 

Upper Control Arm Bushing Installation 

T85T-5638-AH11 

Forcing Bracket 

Axle Housing Bushing Removal 

T85T-5638-AH12 

Remover Adapter 

Axle Housing Bushing Removal 

T85T-5638-AH13 

Replacer Adapter 

Axle Housing Bushing Installation 


CF4408-2A 
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SECTION 04-03 Shock Absorbers 


SUBJECT PAGE 

DESCRIPTION 

Shock Absorber. 04-03-1 

INSPECTION 

Shock Absorber Inspection. 04-03-1 

REMOVAL AND INSTALLATION 

Front Shock Absorber - Aerostar. 04-03-2 

Front Shock Absorber - Ranger and 
Bronco II. 04-03-3 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont'd.) 

Rear Shock Absorber—Aerostar .. . 04-03-4 

Rear Shock Absorber—Ranger and 

Bronco II .... 04-03-4 

SPECIFICATIONS . 04-03-5 

TESTING 

Shock Absorber Test. 04-03-2 

VEHICLE APPLICATION. 04-03-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II vehicles 


DESCRIPTION 


Shock Absorber 

The low pressure gas shock absorbers are of 
direct, double-acting type. They provide a 
continuous dampening effect both on compression 
and rebound. These shock absorbers are of 
telescopic design with rubber bushings at the 
mounting points for quiet operation. The low 
pressure gas shock absorbers are sealed and 
charged with nitrogen gas to reduce shock absorber 
fade and improve vehicle ride. They are non- 
adjustable units and must be replaced as complete 
assemblies. 


INSPECTION 


Shock Absorber Inspection 

Check the shock absorber to be sure it is securely 
and properly installed. Check the shock absorber 
insulators for damaged and wear. Replace any worn 
or damaged insulators and tighten attachments to 
the specified torque if required. 

Seepage/Leakage: A light film of fluid on the 
upper position of the shock absorber body is 
permissible. This is a result of rod and seal 
lubrication. If excessive fluid (running or dripping) is 
present: 
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TESTING 


Shock Absorber Test 

The twin lube low pressure gas shock absorbers 
on these vehicles are the direct-acting type. This 
type shock absorber is non-adjustable and non- 
refilable and cannot be repaired. 

Before replacing a shock absorber, check the 
action of the shock absorbers as follows: 

1. Disconnect the lower end of the shock 
absorber. Compress the shock absorber. The 
shock's gas pressure should resist 
compression and when released, the shock 
should extend itself. The shock body may be 
rotated to free a slight binding condition. If the 
shock fails to do this, it is an indication of a seal 
malfunction and the shock should be replaced. 

2. If the action is smooth, but the shock absorber 
is suspected of being weak, follow Step 3. 

3. Repeat Step 1 on the mating shock absorber 
installed on the opposite side of the vehicle, 
and compare results of both tests. If the action 
is similar, it is unlikely that either shock 
absorber is worn or damaged. Reconnect both 
shock absorbers. 

4. If there is a difference between the two, replace 
the shock absorber having the lower 
resistance. Ensure that the part number of 
the replacement is the same as that of the 
original shock absorber. The replacement 
shock absorber resistance will appear to be 
higher than either the original, due to initial 
friction of the rod seal. 

Install a new shock absorber if any of the following 
abnormal conditions are met: 

1. If the shock absorber is properly primed in its 
installed position, and there is a lag or a skip 
occurring near midstroke of the shaft’s reverse 
travel direction. 

2. If there is any seizing during the shaft's full 
travel, except at either-end of the travel. 

3. If upon the shaft's fast, reverse stroke, there is 
any noise encountered other than a faint swish, 
such as a clicking sound. 

4. If there are excessive fluid leaks. 


REMOVAL AND INSTALLATION 



Removal 

1. Remove the nut and washer retaining the shock 
absorber to the coil spring upper bracket. 

2. Remove the two bolts retaining the shock 
absorber to the bottom of the lower control arm 

3. Remove the shock absorber through the lower 
control arm. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Inspect the insulator in the coil spring upper 
bracket. If required, remove and replace the 
insulator. 

2. Install the shock absorber through the lower 
control arm so the shock upper stud is piloted in 
the bracket insulator. 

3. Install the two bolts retaining the shock 
absorber to the lower control arm. Tighten to 
22-33 N m (16-224 ft-lb). 

4. Install the washer and nut retaining the shock 
absorber to the coil spring upper bracket. 
Tighten the stud nut to 34-38 N - m (25-35 ft-lb). 


Front Shock Absorber - Ranger and 
Bronco II 

CAUTION: The low pressure gas shock 
absorbers are charged with nitrogen gas to 
930kPa (135 psi). Do not attempt to open, 
puncture or apply heat to the shock absorbers. 

Removal 

1. Remove the nut and washer from the spring 
seat which attaches the shock absorber to the 
seat. 

2. Remove the nut and washer from the stud that 
retains the shock absorber to the radius arm. 

3. Slide the shock off of the lower stud. Slightly 
compress the shock and remove it from the 
vehicle. 



NUT ANO WASHER 
ASSEMBLY 
3447 N m 
(25-36 FT-LB) 


(4x2) 


INSULATOR 

18198 



NUT 

55-85 N m' 
(41-63 FT-LB) 


F3365-1E 


Installation 

1. Inspect the insulator in the spring seat. If the 
insulator requires replacement, install the 
insulator. 

2. Install the shock in position in the lower shock 
stud and in the upper spring seat. 

3. Install the nut and washer that connect the 
shock absorber to the lower stud and radius 
arm. Tighten the nut to 55-85 N-m (41-63 ft-lb). 

4. With the shock absorber extended through the 
spring seat, install the washer and nut and 
tighten to 34-47 N-m (25-35 ft-lbs). 
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REMOVAL AND INSTALLATION (Continued) 


Rear Shock Absorber—Aerostar 

WARNING: THE LOW PRESSURE GAS SHOCK 

ABSORBERS ARE CHARGED WITH NITROGEN 

GAS TO 930kPa (135 psi). DO NOT ATTEMPT TO 

OPEN OR HEAT WITH A TORCH. 

Removal 

1. Raise the vehicle on a hoist. Place safety 
stands under the axle to take the load off the 
shock absorber. 

2. Remove the shock absorber lower attaching 
nut and bolt. Swing the lower end free of the 
mounting bracket on the axle housing. 

3. Remove the attaching bolt and washer from the 
upper mounting bracket. Remove the shock 
absorber. 

Installation 

1. Position the shock absorber on the upper 
mounting bracket. Install but do not tighten the 
bolt and washer. 

2. Position the lower end of the shock absorber to 
the lower bracket. Install the bolt so the head 
faces the outboard side of the vehicle and 
tighten the nut to 55-85 N-m (41-63 ft-lb). 

3. Tighten the upper mounting bracket bolt and 
washer to 38-48 N • m (25-35 ft-lb). 


UPPER SHOCK 



Rear Shock Absorber—Ranger and 
Bronco II 

CAUTION: The low pressure gas shock 
absorbers are charged with nitrogen gas to 
931kPa (135 p.s.i.). Do not attempt to open, 
puncture or apply heat to the shock absorbers. 

Removal 

1. Raise the vehicle on a hoist. Place safely 
stands under the axle or wheel to take the load 
off the shock absorber. 

2. Remove the shock absorber lower attaching 
nut and bolt, and swing the lower end free of the 
mounting bracket on the axle housing. 

3. Remove the attaching nut from the upper 
mounting stud, and remove the shock absorber. 



F4674-1B 


Installation 

1. Position the replacement shock absorber with 
rubber bushings and steel washers to the upper 
mounting bolt. 

2. Swing the lower end of the shock absorber into 
the mounting bracket on the axle housing. 
Install the mounting bolt, and self-locking nut. 
Tighten the nut to 70-100 N-m (52-73 ft-lb). 
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SECTION 04-04 Wheels and Tires 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 


Wheel and Tire Assemblies — Ranger/Bronco 
II 

Several types of wheel assemblies are available, 
stamped steel, 'high pressure' spare and cast 
aluminum. All wheels are of the 'drop-center' type. 
The wheel is attached to the hub by five beveled/ 
cone-shaped nuts on five studs (1 /2 x 20 right hand 
thread). 

CAUTION: Do not attempt to mount a high 
pressure spare tire on a regular wheel. The high 
pressure spare tire is only to mounted on a high 
pressure wheel. Limited service skin spare tires 
are also used with standard stamped steel 
wheels. 


Wheel and Tire Assemblies 

Aerostar vehicles are equipped in two wheel and 
tire combinations: four steel belted radial tires with a 
limited service temporal spare tire for temporary use 
or four steel belted radial tires with a conventional 
spare tire. 


Front Wheel Assemblies 

Each front wheel assembly is attached to the 
brake rotor by five lug nuts. Five lug nut studs are 
pressed into the rotor. 


Rear Wheel Assemblies 

Each rear wheel assembly is attached to the 
brake drum and rear axle shaft by five lug nuts. The 
wheel and rear drum are mounted on five studs 
pressed into the rear axle shaft. 


New Vehicle Break-In 

WARNING: TIGHTEN THE WHEEL LUG NUTS 
AFTER 800 KM (500 MILES) OF NEW VEHICLE 
OPERATION ACCORDING TO THE 
PROCEDURES FOUND IN THE REMOVAL AND 
INSTALLATION PORTION OF THIS SECTION. 
THIS IS REQUIRED TO PERMIT THE WHEEL 
CLAMPING SYSTEM TO SEAT PROPERLY SO 
THAT THE WHEEL LUG NUTS WILL HOLD A 
UNIFORM CLAMP LOAD AND REMAIN FULLY 
TIGHTENED. RETIGHTENING TO 
SPECIFICATION IS ALSO REQUIRED AT 800 km 
(500 MILES) AFTER ANY WHEEL CHANGE AND 
ANY OTHER TIME THE WHEELS HAVE BEEN 
LOOSENED. IMPROPERLY TIGHTENED WHEEL 
LUG NUTS COULD ALLOW THE WHEEL TO 
COME OFF WHILE THE VEHICLE IS IN MOTION, 
CAUSING LOSS OF CONTROL. 


DIAGNOSIS AND TESTING 


For diagnostic and testing procedures, refer to 
Section 04-00, Suspension System General 
Service. 
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DIAGNOSIS AND TESTING (Continued) 


Wheel Inspection and Maintenance 

Check the wheel nut torque and retighten the lug 
nuts to the specified torque according to procedures 
listed in the Removal and Installation portion of this 
section. Refer to Section 00.07, Maintenance for the 
torque maintenance schedules. 

CAUTION: Replace wheels if they are bent, 
cracked, leaking air or heavily rusted or if the lug 
nuts often become loose. Do not use bent 
wheels that have been straightened and do not 
use inner tubes in leaking wheels. Do not 
replace wheels with used wheels. Wheels that 
have been straightened or are leaking air or are 
used, may have structural damage and could fail 
without warning. Check for damage that could 
affect the runout of the wheels. Wobble or 
shimmy will eventually damage the wheel 
bearings. 


REMOVAL AND INSTALLATION 


Wheel and Tire Assembly 


WHEEL 

ASSEMBLY 



^ F4257-1A 

Removal 

WARNING: AFTERMARKET WHEEL 

ASSEMBLIES MAY NOT BE COMPATIBLE WITH 

THE VEHICLE. USE OF INCOMPATIBLE WHEEL 

ASSEMBLIES MAY RESULT IN EQUIPMENT 

FAILURE AND POSSIBLE INJURY. USE ONLY 

APPROVED WHEEL ASSEMBLIES. 

1. Set parking brake and block diagonally 
opposite wheel. On vehicles equipped with an 
automatic transmission, place selector lever in 
the "P" position. On vehicles equipped with a 
manual transmission, place the shift lever in 
reverse. 

2. If required, remove the hub cap or wheel cover. 

3. Loosen but do not remove the wheel lug nuts. 

4. Raise the vehicle until the wheel and tire clear 
the floor. Remove the wheel lug nuts. Remove 
the wheel and tire assembly. 


Installation 

1. WARNING: WHENEVER A WHEEL IS 
INSTALLED, ALWAYS REMOVE ANY 
CORROSION, DIRT OR FOREIGN MATERIAL 
THAT MAY BE PRESENT ON THE 
MOUNTING SURFACES OF THE HUB, DRUM 
OR ROTOR THAT CONTACTS THE WHEEL. 
INSTALLING WHEELS WITHOUT PROPER 
METAL-TO-METAL CONTACT AT THE 
WHEEL MOUNTING SURFACES CAN 
CAUSE THE WHEEL LUG NUTS TO LOOSEN 
AND COULD ALLOW THE WHEEL TO COME 
OFF WHILE THE VEHICLE IS IN MOTION 
CAUSING LOSS OF CONTROL. 

2. Position the wheel on the hub and rotor or the 
hub and drum assembly. 

3. Install the lug nuts making sure that the cone 
end of the nuts face inward. 

4. With the lug nuts loosely installed, turn the 
wheel until one nut is at the top of the bolt circle. 
Tighten the nut until snug. In a criss-cross 
manner, tighten the remaining nuts until snug to 
minimize runout. Lower the vehicle. 

5. Evenly tighten the nuts in the torque sequence 
shown below to 135 N-m (100 ft-lb). 


TIGHTEN LUG NUTS 
IN THIS 
SEQUENCE 


/0 \ 
0/^0 


0 0 


F4260-1A 


Lug Nut Torque Requirement 

WARNING: LUG NUTS MUST BE RETIGHTENED 
TO 135 N m (100 FT-LB) AT 800 KM (500 MILES) 
OF NEW VEHICLE OPERATION AND AT 
SPECIFIED MAINTENANCE INTERVALS. 

RETIGHTEN TO 135 N m (100 FT-LB) AT 800 KM 
(500 MILES) AFTER ANY WHEEL CHANGE OR 
ANY OTHER TIME THE LUG NUTS HAVE BEEN 
LOOSENED. THIS IS REQUIRED TO PERMIT THE 
WHEEL CLAMPING SYSTEM TO SEAT 
PROPERLY SO THAT THE WHEEL LUG NUTS 
WILL HOLD A UNIFORM CLAMP LOAD AND 
REMAIN FULLY TIGHTENED. 

IMPROPERLY TIGHTENED WHEEL LUG NUTS 
COULD ALLOW THE WHEEL TO COME OFF 
WHILE THE VEHICLE IS IN MOTION, CAUSING 
LOSS OF CONTROL. DO NOT USE A LUBRICANT 
ON THE LUG NUT STUDS TO FACILITATE 
FUTURE REMOVAL OF THE WHEEL ASSEMBLY. 
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REMOVAL AND INSTALLATION (Continued) 


Wheel Inspection and Maintenance 

Check the wheel nut torque and retighten the lug 
nuts to the specified torque according to procedures 
listed in the Removal and Installation portion of this 
section. Refer to Section 00.07, Maintenance for the 
torque maintenance schedules. 

CAUTION: Replace wheels if they are bent, 
cracked, leaking air or heavily rusted or if the lug 
nuts often become loose. Do not use bent 
wheels that have been straightened and do not 
use inner tubes in leaking wheels. Do not 
replace wheels with used wheels. Wheels that 
have been straightened or are leaking air or are 
used, may have structural damage and could fail 
without warning. Check for damage that could 
affect the runout of the wheels. Wobble or 
shimmy will eventually damage the wheel 
bearings. 


Tire Replacement Precautions 

The tire must be completely deflated before 
removal, and the bead must not be damaged by a 
tire iron. (Safety procedures for truck tire servicing is 
found in Section 04-00, Suspension System General 
Service under Safety.) 

When installing tires, thoroughly lubricate the tire 
beads with Rubber Lubricant, D9AZ-19583-A (ESA- 
M1B6A) or equivalent. Inflate the tire until both 
beads seat against the rim of the wheel, then deflate 
to the specified "Tire Inflation Pressures" shown on 
the safety certification label attached to the LH door 
pillar. To seat the tire beads, the initial inflation for 
passenger type tires is 276 kPa (40 psi). Follow the 
instructions supplied with the Rotunda (model 084- 
00001 or an equivalent) tire changer. Refer to 
Section 04-00, Suspension System General Service 
diagnosis and testing procedures, safety 
procedures and illustrations. 


Front Wheel Lug Nut Stud 



Removal 

1. Raise the vehicle and install safety stands. 

2. Remove the wheel and tire assembly as 
described in this Section. 

3. Remove the rotor as described in Section 
06-03, Front Disc Brakes. 

4. Position the rotor in a press so ram pressure is 
not directly exerted on the rotor surface. With 
appropriate press stock, press the lug nut stud 
from the rotor. Discard the stud. 



CAUTION: DO NOT SUPPORT OR 
APPLY RAM PRESSURE TO THE 
ROTOR BRAKING SURFACE 

H4508-1A 


Installation 

1. Position a new stud in the hole. Align the 
serrations of the new stud with the serration 
marks from the old stud. With a hammer lightly 
tap the stud until the serrations on the stud are 
started in the hole. Make sure the stud is not 
installed in an "off-center" position in the rotor 
hub. 
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REMOVAL AND INSTALLATION (Continued) 


2. Position the rotor in a press so the rotor is 
supported on the wheel mounting flange. Be 
sure to allow enough clearance for the stud to 
pass through the hole. Do not apply ram 
pressure directly on the rotor surface. With 
appropriate press stock, press the stud in 
position until the stud is flush against the inner 
surface of the rotor hub. 



CAUTION: DO NOT SUPPORT OR 
APPLY RAM PRESSURE TO THE 
ROTOR BRAKING SURFACE 

H4S09-1A 


3. Install the rotor as described in Section 06-03, 
Front Disc Brakes. 

4. Install the wheel and tire as described in this 
Section. 


Rear Wheel Lug Nut Stud 

AXLE SHAFT 



Removal 

CAUTION: Never use a hammer to remove the 

stud. Damage to the hub or bearing may result 

1. Raise the vehicle and install safety stands. 

2. Remove the wheel and tire assembly as 
described in this Section. 

3. Remove the brake drum from the axle shaft 
studs. 

4. Using Tool T74P-3044-A1, press the stud from 
its seat in the hub. The stud may also be 
removed by pressing it out using an appropriate 
sized socket and C-clamp. Discard the stud. 


WHEEL STUD REMOVAL 



Installation 

1. Insert new stud in hole in hub. Rotate stud 
slowly to assure the serrations are aligned with 
those made by the original bolt. 

2. Place four flat washers over the outside end of 
the stud and thread the wheel nut with the flat 
side against the washers. Tighten the wheel nut 
until the stud head seats against the back side 
of the hub. 

CAUTION: DO NOT use air tools as the 

serrations may be stripped from the stud. 

3. Remove wheel nut and washers. 

4. Install brake drum and wheel as described in 
this Section. 

5. Lower the vehicle. 


WHEEL STUD INSTALLATION 















ROTUNDA EQUIPMENT 


e»-«- 

rammer 

Description 

064-00001 

Tire Changer 


CF4290-1A 


WHEEL NUT TORQUE SPECIFICATIONS 


Size 

Torque ® i 

Nm 

Ft-lbs 

1/2-20 

136 

100 


©Torque specifications are lor dean, dry bolt and nut threads. 

Never use oil or grease on studs or nuts. CF3348-1D 


TORQUE SPECIFICATIONS 


Description 

Torque | 

Nm 

In-Lbs 

Screw on Type Wheel Hub Ornament 

1.9-2.4 

16-22 


CH4371-1A 


SPECIAL SERVICE TOOLS 


Number 

Description 

T74P-3044-A1 

Wheel Stud Remover 


CF5642-1A 
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DESCRIPTION AND OPERATION 

Description 

Two axles are available on Aerostar vehicles: a 
Ford 7.5 inch ring gear rear axle and a Dana Model 

30 rear axle. Ranger and Bronco II vehicles are 
equipped with Ford 7.5 inch ring gear axles. 

To identify vehicle axle usage, refer to the Axle 
Code on the Truck Safety Certification Label or the 

Axle Identification Tag. On all rear axles the Axle 
Identification Tag is located under the cover-to- 
carrier bolt at the two o'clock position. For 
information regarding axle identification, refer to 
Section 00-01, Descriptive Plates and Instructions. 

Operation 

The rear axle drive pinion receives the power from 
the engine through the transmission and driveshaft. 

The pinion gear rotates the differential case through 
engagement with the ring gear, which is bolted to 
the case outer flange. Inside the case, two 
differential pinion gears are mounted on the 
differential pinion shaft which is pinned to the case. 
These pinion gears are engaged with the side gears 

to which the axle shafts are splined. Therefore, as 
the differential case turns, it rotates the axle shafts 
and rear wheels. When it is necessary for one wheel 
and axle shaft to rotate faster than the other, the 
faster turning side gear causes the pinions to roll on 
the slower turning side gear to allow differential 
action between the two axle shafts. 


Rear Antilock Brake System (RABS) 

Ranger and Bronco II vehicles employ the Rear 
Antilock Brake System (RABS). The system is 
designed to automatically reduce rear brake 
pressure when brake lock-up is detected during 
braking. The system features a multi-tooth exciter 
ring that is pressed on the differential case behind 
the ring gear. If the exciter ring is removed, it must 
be discarded and replaced with a new one. The 


exciter ring works in conjunction with an electronic 
speed sensor that is retained in a bore at the top of 
the axle housing and fastened by one bolt. There is 
a space between the ring gear and exciter ring for 
measuring ring gear backface runout. Refer to 
Section 05-02a, Integral Carrier Axles—Ford 7.5 
Ring Gear, for exciter ring removal and installation. 


DIAGNOSIS AND TESTING 


Diagnosis 
Road Test 

A road test is necessary for any concern of noise 
and/or vibration that is not eliminated by the 
on-hoist check of chassis components. 

There are four operating conditions or modes in 
which some axle noises come and go: Drive, Cruise, 
Coast and Float. 

It is important to a good diagnosis check to 
operate in all four modes and check off those in 
which the noise occurs. The modes are defined in 
the chart shown. 

Be sure to write down the kilometers-per-hour 
(miles-per-hour) range at which both noise and 
vibration occur. Transmission noise can be 
mistaken for rear axle noise when in overdrive. 


AXLE DRIVE MOOES 

Mode 

Conditions 

DRIVE 

Accelerating the vehicle; a definite throttle application to determine 
engine torque. 

CRUISE 

Maintaining a constant speed with the throttle applied. 

COAST 

Decelerating with the throttle closed. 

FLOAT 

Controlled deceleration; backing the throttle continually to prevent 
either braking or accelerating torque from the engine. 


CE4950-1A 


Diagnosis Guides 

Refer to the following guides for diagnosing and 
testing rear axle and driveshaft conditions. 
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DIAGNOSIS AND TESTING (Continued) 


Condition 

Possible Cause 

Resolution 

• Excessive rear axle noise or 
vibration. 

1. N.V.H. problem. (Noise, vibration 
and harshness) 

1. Perform the N.V.H. tests to 
determine whether the noise is a 
N.V.H. caused by an axle problem. 
Refer to Section 00-05a, Noise, 
Vibration and Harshness Diagnosis. 


2. Worn or damaged wheel bearing. 

2. Perform wheel bearing noise test. 
Refer to Section 00-05a, Noise, 
Vibration and Harshness Diagnosis. 
Replace bearings if required. 


3. Worn or damaged differential 
carrier assembly. 

3. Remove carrier cover. Inspect 
carrier before disassembly. Repair 
and replace parts as required. 


4. High pitch line runout of pinion. 

4. Replace ring gear or pinion. 

• Loud “clunk” in the driveline when 

1. High idle speed. 

1. Adjust idle speed. 

shifting from reverse to forward. 

2. Loose engine mounts. 

2. Inspect, repair as required. 


3. Loose or worn driveshaft 
components, companion flange 
attaching nut below specs. 

3. Inspect, repair or replace as 
required. 


4. Inoperative shock absorbers 
and/or loose rear springs. 

4. Inspect, repair or replace as 
required. 


5. Excessive backlash in axle, or 
transmission. 

5. Perform total backlash check of axle. 
Repair or replace as necessary. 


6. Insufficient lubrication. 

6. Add lubricant as required. 

• Driveline concerns. 

1. U-joint or constant velocity (C.V.) 
U-joint (Ranger and Bronco II). 
Worn or improperly installed. 

1. Reinstall or replace U-joint, or 
constant velocity (C.V.) U-joint. 


2. Excessive runout in companion 
flange and damaged U-joint. 

2. Rotate flange 180° and reinstall. 
Recheck, and if not acceptable, 
replace flanges and/or U-joint and 
repair as required. 


3. Coupling shaft center support 
bearing isolator, improperly 
installed (distorted). 

3. Correctly install bearing and replace 
if damaged. 


4. Excessive lateral and radial tire 
and wheel runout. 

4. Refer to Section 04.00, General 
Suspension System Service. 


5. Excessive driveshaft runout. 

5. Replace driveshaft or rotate 
driveshaft 180° and check for 
out-of-balance condition. 


6. Driveshaft out-of-balance. 

6. Rebalance driveshaft. 


7. Driveline and pinion angles 
out-of-specification. 

7. Adjust to specifications. 


8. Binding, damaged or galled splines 
on slip yoke. 

8. Check transmission for proper 
lubricant, and clean and lap splines. 
Lubricate splines with Long-Life 
Lubricant, C1AZ-19590-BA or 
equivalent. 


9. Rear spring U-bolt loose (Ranger 
and Bronco II). 

9. Retighten U-bolts and driveshaft. 

• Limited-Slip or Traction-Lok axle 
does not work in snow, mud, or 
on ice. 

1. Differential. 

1. Perform Traction-Lok Differential 
Operation Check in this Section. 

Repair as required. 

• Noise is the same on drive or 

1. Road noise. 

1. Normal Condition. 

coast. 

2. Tire noise. 

2. Rebalance or replace tire. 


3. Front wheel bearing noise. 

3. Adjust or replace wheel bearings. 


CE6115-2D 




















05-00A-4 


General Driving Axle Service 


05-00A-4 


DIAGNOSIS AND TESTING (Continued) 


CONDITION 

POSSIBLE SOURCE 

RESOLUTION 

• Noise changes with type of road. 

1. Road noise. 

2. Tire noise. 

1. Normal Condition. 

2. Rebalance or replace tire. 

• Noise tone lowers as truck speed 
is lowered. 

1. Tire noise. 

1. Rebalance or replace tire. 

• Similar noise is produced with 
truck standing and driving. 

1. Engine noise. 

2. Transmission noise. 

1. Refer to Section 03.00, General 
Engine Service. 

2. Refer to Section 07.01, Automatic 
Transmission General Service. 

• Vibration. 

1. Refer to Noise, Vibration and 
Harshness, Diagnosis, Section 
00.05a. 

1. Refer to Noise, Vibration and 
Harshness, Diagnosis, Section 
00.05a. 

• Drive noise, coast noise, or float 
noise. 

1. Wheel bearing or carrier bearings. 

2. Ring and pinion gear. 

1. Adjust or replace wheel or carrier 
bearings. 

2. Check ring and pinion gear. Adjust 
or replace. 

• Clunk on acceleration or 
deceleration. 

1. Worn differential cross shaft in 
case. 

1. Replace cross shaft. 
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LOCKING AXLE DIAGNOSIS 


CONDITION 

POSSIBLE SOURCE 

ACTION 

On turns, the rear axle has a high pitched 
chattering noise (Limited Slip or Traction- 
Lok axles only.) Slight chatter noise on 
slow turns after extended highway driving 
is considered acceptable and has no 
detrimental effect on the locking axle 
function. 

1. Lubricant or differential. 

1. Road test vehicle — driving the vehicle 
in tight circles — 5 clockwise and 5 
counterclockwise. If chatter is evident, 
flush and replace the axle lubricant with 
Ford Lube ESP-M2C158-A or 
equivalent and road test again.* If 
chatter still exists, replace the 
differential clutch packs. 

Limited-Slip or Traction-Lok axle does not 
work in snow, mud or on ice. 

1. Differential. 

1. Perform Traction-Lok differential in- 
vehicle check. If the rotating torque is 
less than specification, replace the 
differential clutch packs. 

* The locking axle may continue to chatter for approximately 20 miles after lubricant replacement. 


Adjustments 


No In-Vehicle adjustments are possible on this unit. 
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DIAGNOSIS AND TESTING (Continued) 


Axle Noise 

1. Gear noise is the typical "howling" or 
"whining" of the ring gear and pinion due to an 
improper gear pattern, gear damage, or 
improper bearing preload. It can occur at 
various speeds and driving conditions, or it can 
be continuous. 

2. Chuckle is a particular rattling noise that 
sounds like a stick against the spokes of a 
spinning bicycle wheel. It occurs while 
decelerating from 40 mph and usually can be 
heard all the way to a stop. The frequency 
varies with the speed of the vehicle. 

3. Knock is very similar to chuckle, though it may 
be louder and occurs on acceleration or 
deceleration. A teardown will disclose what has 
to be corrected. 

4. Clunk may be a metallic noise heard when the 
automatic transmission is engaged in Reverse 
or Drive, or it may occur when throttle is applied 
or released. It is caused by backlash 
somewhere in the driveline; it is "felt" or heard 
in the axle. 

5. Bearing whine is a high pitched sound similar 
to a whistle. It is usually caused by 
malfunctioning pinion bearings, which are 
operating at driveshaft speed. Roller wheel 
bearings may whine the same way if they run 
completely dry. Bearing noise occurs at all 
driving speeds; this distinguishes it from gear 
whine, which usually comes and goes as speed 
changes. 

6. Bearing rumble sounds like marbles being 
tumbled. This condition is usually caused by a 
malfunctioning wheel bearing. The lower pitch 
is because the wheel bearing turns at only 
about 1 13 of driveshaft speed. 

7. Chatter on corners is a condition where the 
whole rear end vibrates only when the vehicle is 
moving. The vibration is plainly felt as well as 
heard. In conventional axles, extra differential 
thrust washers cause a condition of partial 
lockup that creates this chatter. Chatter noise 
on Traction-Lok axles can usually be traced to 
erratic movement between the clutch assembly 
and the differential case and can usually be 
corrected with a lubricant change. 

NOTE: On vehicles equipped with a Limited Slip 

Differential, a slight stick-slip noise on tight turns 

after extended highway driving is considered 

acceptable and has no detrimental effect. 

8. Click at engagement is a condition on axles of 
a slight noise, distinct from a 'clunk' that 
happens in Reverse or Drive engagement. It 
can be corrected by installing a slinger between 
the companion flange and front pinion bearing. 


Non-Axle Noise 

There are a few other conditions that can sound 
just like axle noise and have to be considered in pre¬ 
diagnosis. The three most common are exhaust, 
tires, and trim mouldings. 


1. In certain conditions, the pitch of the exhaust 
may sound very much like gear whines. At other 
times, it can be mistaken for a wheel bearing 
rumble. 

2. Tires, especially snow tires, can have a high 
pitched tread whine or roar, similar to gear 
noise. Radial tires, to some degree, have this 
characteristic. Also, any non-standard tire with 
an unusual tread construction may emit a roar 
or whine type noise. 

3. Trim and mouldings also can cause whistling 
or whining noise. 

Therefore, be sure that none of these is the cause 
of the noise before proceeding with an axle 
teardown and diagnosis. 


Analysis of Gear Noise 
Gear Howl and Whine 

When disassembling the axle to diagnose and 
correct gear noise, it is assumed that the tires, 
exhaust and trim items have first been checked as 
possible causes. 

The noises described under "Road Test" usually 
have specific causes that can be diagnosed by 
observation as the unit is disassembled. The initial 
clues are, of course, the type of noise heard on the 
road test and the driving conditions. 

Chuckle 

Chuckle that occurs on the coast driving phase is 
usually caused by excessive clearance due to 
differential gear wear, or by a damaged tooth on the 
coast side of the pinion or ring gear. 

Any damage to a gear tooth on the coast side can 
cause a noise identical to chuckle. Even a very small 
tooth nick or ridge on the edge of a tooth is enough 
to cause the noise. 


NICKS OR RIDGES ON TOOTH EDGE 
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DIAGNOSIS AND TESTING (Continued) 


You can often correct this condition and remove 
the noise simply by cleaning up the gear tooth nick 
or ridge with a small grinding wheel. 

To check the gear set, remove as much lubricant 
as possible from the gears with clean solvent. Wipe 
the gears dry. Look for scored or damaged teeth. 
Also look for cracks or other damage. 


SCORED TEETH 
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CRACKED TEETH 



E4955-16 


If either gear is scored or damaged badly, the gear 
set must be replaced. Also, if there is metal broken 
loose, the carrier and housing must be cleaned to 
remove particles that could cause damage later. 
Any other damaged parts in the axle must be 
replaced. 

If the cleaned up or damaged area is larger than 
3.2mm (1 /8 inch), it is advisable to replace the gear 
set. 


Knock 

Knock, which can occur on all driving phases, has 
several causes. In most cases, you will discover one 
of the following conditions: 

1. A gear tooth damaged on the drive side is a 
common cause of the knock. This can usually 
be corrected by grinding the damaged area. 


DRIVE SIDE KNOCK 
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2. Occasionally, the ring gear bolts will knock 
against the inside of the carrier casting. The 
cause may be too little clearance, due to 
casting flash or bumps. In this case, the 
differential case can be removed and the 
interference points ground out. 

Another possibility is simply that one or more 
bolts are slightly backed out. Replace the bolt 
or bolts and tighten to specifications. 
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DIAGNOSIS AND TESTING (Continued) 


On the integral axles (7.5 inch ring gear only), 
end play is allowable up to 0.762mm (0.030 
inch), but can be reduced to 0.127mm (0.005 
inch). It is controlled by the C-washer that holds 
the shaft in the pocket of the side gear. 



E6002-1A 


NOTE: Be sure to measure the end play with a dial 
indicator, not by feel. A "guesstimate" usually feels 
like far more end play than there actually is. 

To reduce the clearance, cut a shim out of steel in 
the pattern of the washer and install it behind the 
washer. Do not reduce the end play to less than 
0.127mm (0.005 inch). 



Clunk 

Clunk is due to backlash in the driveline, but not 
necessarily in the axle. To determine whether 
driveline clunk is caused by the axle, make a check 
of the total axle backlash as follows: 

1. Raise the vehicle on a frame or twin post hoist 
so that the rear wheels are free. 



4. Turn the right wheel slowly until you "feel" it in 
a drive condition. Hold a chalk marker on the 
side of the tire 12 inches from the center of the 
wheel. 



5. Turn the wheel the other way until you again 
feel the drive condition. 

6. Measure the length of the chalk mark, which is 
the total axle backlash. It should be one inch 
or less. 

If the backlash is within this limit, the clunk will 
not be eliminated by going into the axle. 
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DIAGNOSIS AND TESTING (Continued) 


Check for these conditions if the backlash is 
excessive: 

1. Elongation of the differential pinion shaft holes 
in the differential case. 

2. Missing differential or side gear washer. 

3. Galling of the differential pinion shaft and bore. 

If none of the above conditions show up, there 
may be a loose fit of the axle shafts to the side 
gear splines. You should continue as follows 

until the correction is made. 

4. Install new side gears and recheck the 
backlash. 

5. Install two new axle shafts. 

6. Replace the axle assembly. 


Bearing Noise 

Bearing malfunctions normally will be obvious at 
disassembly. As noted earlier, pinion bearings make 
a high pitched, whistling noise, usually at all speeds. 
However, if there is only one pinion bearing that is 
malfunctioning, the noise may vary in different 
driving phases. 



SPALL ED ROLLER 


OAMAGf'O KOI LFRS 
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Pinion bearings are frequently replaced 
unnecessarily when correcting gear noise. They 
should not be replaced unless they are actually 
spalled or damaged, or if there is a specific pinion 
bearing noise. Examine the large end of the rollers 
for wear. If the original blend radius has worn to a 
sharp edge, the cone and roller assembly should be 
replaced. 

Remember that the low pitched rumble of a 
malfunctioning wheel bearing can be duplicated by 
tires. 

Wheel bearings might be mistaken for pinion 
bearings, so be sure to look at the wheel bearings 
carefully before tearing down the axle. 



SPA I LEU CONE 





Some axle bearings are pressed into the housing, 
making it a little tougher to check them. However, 
the axle shaft is the inner race for the bearing (7.5 
inch ring gear only). So if the bearing is damaged, 
the roller surface on the shaft will be damaged as 
well. The rollers run on about the center of the 
polished surface. 



INNER RACE 
(AXLE SHAFT) 



Check Bearing Preload 

The absence of differential bearing preload 
causes noise as driving loads tend to move the gear 
pattern to the outside (heel) of the ring gear. In fact, 
if the preload is not set right, it can move out to the 
edge and score the gears. 

Both the pinion bearing and differential bearing 
preload must be checked to be sure that the pattern 
will stay in place under load. 

Check the pinion bearing preload by putting a 
N-m (in-lb) torque wrench on the pinion nut and 
measuring the torque effort it takes to turn the 
pinion. Compare the reading with the preload 
specification for used bearings. 



E60061A 
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DIAGNOSIS AND TESTING (Continued) 


The pinion seal will offer a resistance equivalent 
to 0.005-0.451 N-m (0.5-4.0 in-lb). If the bearings 
are preloaded, a reading higher than 0.005-0.451 
N • m (0.5-4.0 in-lb) on the torque wrench scale must 
be obtained. If not, there is no preload. 

Another indication is some threads protruding 
from in front of the nut. Normally, about 2.29 to 
2.54mm (0.090 to 0.100 inch) of threads protrude if 


the preload is set properly. If the nut is flush with the 
end of the stem, chances are the preload was not 
set. See Pinion Bearing Preload Procedure for 
resetting the proper preload. 

NOTE: The absence of preload here may indicate 
that the spacer between the pinion bearings is 
crushed and should be replaced. 


Analysis of Bent Axle Housing 

It is important to check for a bent axle housing any 
time a vehicle has sustained structural damage or 
unusual tire wear is noted. A quick check can be 
performed any time damage to the rear axle housing 
is suspected. 


Rear Axle Alignment Inspection Procedure 

1. Raise the vehicle on a hoist to allow the axle to 
be freely suspended. 

2. Using white chalk or paint, mark a small area at 
the center of each rear tire and scribe a vertical 
line on it. 



Adjust both wheels so that the markings face 
the front of the vehicle. Using a tape measure, 
measure the distance between scribe marks 
and record this reading (front reading). 


\ \\ 
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DIAGNOSIS AND TESTING (Continued) 


4. Rotate the rear wheels so the markings are 
directly underneath the vehicle. Measure the 
distance between the scribe marks and record 
this reading (bottom reading). 




5. Rotate the rear wheels so the markings face the 
rear of the vehicle. Again, measure and record 
the distance between scribe marks (rear 
reading). 




6. The difference between the front and rear 
readings is the toe-out or toe-in condition of the 
housing (Steps 3 and 5). 

NOTE: All numbers are for example only. 

Front Reading: 52-3/16 inch 
Rear Reading: 52-1/16 inch 
Toe-Out: 2/16 inch or 1/8 inch 

Toe-in occurs when the front reading is less 
than the rear reading. 

7. To determine camber, find the average of the 
front and rear readings (obtained in Steps 3 and 
5). Then, subtract the bottom reading from this 
(obtained in Step 4). 

Average of Front and Rear Readings: 

52-2/16 inch 

Bottom Reading: 52-2/16 inch 


Difference or Camber: 0 inch 

Positive (+) camber is when the bottom reading 
is less than the average of the front and rear 
readings. Negative (-) camber is when the 
bottom reading is greater than the average of 
the front and rear readings. 

8. Results of the measurements taken must 
conform to the following specifications: 

Tape Measure Specification: 

Camber: 0 ± 5/32 inch 
Toe-In: 0-1/16 inch 
Toe-Out: 0-3/16 inch 

If the rear axle assembly does not meet this 
specification, it must be replaced. 

9. If the rear axle is replaced, repeat Steps 2 
through 7. 







05-00A-11 


General Driving Axle Service 


05-00A-11 


DIAGNOSIS AND TESTING (Continued) 


Analysis of Leakage 

Most rear axle leakage conditions can be 
corrected quite simply without a teardown. 
However, it is important to clean up the leaking area 
enough to identify the exact source. 

Drive Pinion Seal 

When the drive pinion seal leaks, it is usually 
because it was not installed carefully or properly, or 
because of poor quality on the seal journal surface 
of the companion flange. 

Any mutilation of the seal bore, dings, dents, 
gouges, etc., will distort the seal casing and allow 
leakage past the outer edge of the seal. 



Also, the seal lip can be torn, cut or gouged if it is 
not assembled carefully. Or the spring that holds the 
seal lip against the companion flange may be 
knocked out and allow leakage past the lip. Marks, 
nicks or gouges on the seal journal of the 
companion flange will also cause leaks. Excessive 
seal lip wear will be noted. The companion flange 
should be replaced if this condition exists. 

Drive Pinion Nut 

On some high mileage units, especially where 
there have been cases of oil leaking past the 
threads of the drive pinion nut, the condition can be 
corrected by removing the nut and putting Pipe 
Sealant with Teflon®, D8AZ-19554-A (ESG- 
M4G194-A and ESR-M18P7-A) or equivalent sealer 
on the threads, and nut face. 

NOTE: Be sure to follow the correct procedures for 
setting the bearing preload when the nut is installed. 

Axle Shaft Seals 

Axle shaft seals are susceptible to the same kinds 
of damage as pinion seals if improperly installed. 
The seal bore must be clean and the lip handled 
carefully to avoid cutting or tearing it. Axle shaft 
journal surface must be free of nicks and gouges. 


Casting Porosity (Holes in Casting) 

Occasionally, you will find a differential carrier 
leaking through small pockets in the metal. These 
pockets are caused by gas bubbles in the casting 
process and are known technically as porous 
condition or porosity. 

Since there is always the danger of changing the 
axle's sound characteristics if torn down to replace 
the carrier, a service is preferred. There are two 
recommended types of service. 

1. Peen in a small amount of body lead; then seal 
the pocket with epoxy sealer. 

2. In larger pockets, drill a shallow hole and tap it 
for a small setscrew. Install the setscrew and 
seal it over with epoxy sealer. 

Weld Leaks 

Most minor weld leaks can be corrected with 
epoxy sealer. This includes the "puddle" or fill 
welds that join the axle shaft tube to the carrier 
housing on integral axles. They do sometimes leak 
and can be sealed up easily. Remember, if a weld is 
broken, the housing must be replaced. The 
alignment is too critical for field repair. 



Analysis of Vibration 

Few vibration conditions are caused by the axle. 
On a vibration problem, follow the diagnosis 
procedure in Section 00-05a, Noise, Vibration and 
Harshness Diagnosis unless a clear reason to 
suspect the axle is available. 

In fact, most vibration problems in the "rear end" 
are caused by tires or driveline angle. 
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DIAGNOSIS AND TESTING (Continued) 


Tires 

Vibration is a definite problem with modern, high 
mileage tires, if they are not "true" both radially and 
laterally. They are more susceptible to vibration 
around the limits of radial and lateral runout of the 
tire and wheel assembly. Also, they require more 
accurate balancing. So wheel and tire runout 
checks, truing and balancing are normally done 
before looking at the axle. 

Sometimes a vibration problem can be corrected 
simply by rotating the tires or by proper inflation. The 
best tires should be on the rear to minimize 
vibration, especially on vehicles with rear coil 
springs. 

Driveline Angle 

An incorrect driveline (pinion) angle can often be 
detected by the driving condition when the vibration 
occurs. Refer to Section 05-00b, General Driveshaft 
Service for driveline angularity checking procedure 
and driveline angle specifications. 

1. A vibration during coasting from 72 to 56 km/h 
(45 to 35 mph) is often caused by a low pinion 
angle. 

2. A vibration during acceleration, again around 56 
to 72 km/h (35 to 45 mph), may indicate a 
higher than specified pinion angle. 

When it is certain that the tires and driveline 
angle are not the cause, inspect the axle and 
universal joints. 

3. A vibration in all driving phases, around 56 to 
72 km/h (35 to 45 mph), often indicates 
deterioration of a universal joint or a bent drive 
pinion stem, which may or may not show up as 
companion flange runout. 

Universal Joint Wear 

When removing the driveshaft, always check the 
universal joint for damage. 

This sometimes causes a very severe vibration, 
normally starting between 48 to 56 km/h (30 to 35 
mph). It may or may not smooth out as the driveshaft 
tends to center itself at freeway speeds. 

Axle Shaft Runout 

Runout of the axle shaft at either end is an 
infrequent, but possible cause of rear end vibration. 
It is advisable to check the shafts for runout of: 

1. The pilot face (radial). 

2. The flange face (lateral). 

3. The bolt circle (lateral). 

4. Axle End Play (See Knock in this Section under 
Analysis of Gear Noise). 

Refer to Section 00-05a, Noise, Vibration and 
Harshness Diagnosis, for the checking procedures 
and special tool for axle shaft runout. 

NOTE: If you pull the axle shaft assembly to check 
runout of the shaft itself, the forged (unmachined) 
part of the shaft is allowed to have as much as 
3.0mm (0.120 inch) runout. This will not cause a 
vibration condition by itself. 


Drive Pinion Stem and Companion Flange 

A bent drive pinion stem also can cause vibration 
as the pinion head or companion flange wobbles off 
center. This condition, as noted earlier, may or may 
not show up in a companion flange runout check. 

Companion flange runout should be checked 
when all other checks have failed to turn up the 
cause of vibration. 

Another cause of companion flange runout is 
improper installation of the pinion seal. If the spring 
on the seal lip is dislodged, it will jam up and cock 
the companion flange. Check that possibility before 
replacing the gear set because of companion flange 
runout. 


Analysis of inoperative Conditions 

In the event the axle simply fails to operate, it 
does not require much analysis to fix. There will be 
obviously broken or jammed-up parts. It is important 
to try to analyze why the parts broke. Otherwise, the 
axle could be back later for service. 

Broken Axle Shaft 

Look at a broken axle shaft for a twist in the spline 
next to the break. 

Breaks that occur away from the spline, or that are 
not accompanied by a twist in the spline, may be 
caused by forging flaws and/or fatigue of the shaft. 

Broken Pinion Stem 

The drive pinion stem is subject to conditions that 
can break it any time the pinion bearing preload is 
not set up properly. If there is no preload, the front 
bearing cone and roller will turn relative to the shaft. 
This galls the shaft and generates heat, which can 
draw the temper away from the shaft. 

Too much preload also generates bearing heat 
with the same result. The break normally occurs 
between the two bearings. 

Broken Welds 

Axle housing welds, if completely broken, call for 
replacement of the housing. 

Wheel Bearing Malfunctions 

Because of the severe loads they must handle, 
wheel bearings may require replacement at high 
mileage. If a wheel bearing fails at low mileage, it is 
often caused by overloading. 

Axle Lock-Up 

Lock-up or seizure of the axle is usually 
associated with a low lubricant condition. The 
lubricant, of course, prevents friction and helps cool 
the parts as they are warmed. Without enough 
lubricant, the heated parts get soft and may 
eventually weld together. Check for lubricant leaks 
after servicing. 
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DIAGNOSIS AND TESTING (Continued) 


Testing 

Limited Slip Differential 

Does Not Operate in Mud or Snow or on Ice 

Bench Check 

With the locker Tools (T59L-4204-A) or 
equivalent, check the torque required to rotate one 
side gear while the other is held stationary. The 
initial break-away torque should be no less than 27 
N m (20 ft-lb). 

In-Vehicle Check 

A Limited Slip differential can be checked for 
proper operation without removing the differential 
from the axle housing. 

Jack up one rear wheel and remove the wheel 
cover. 

Install Tool T59L-4204-A or equivalent on the axle 
shaft flange studs as shown. 

Using a torque wrench of at least 271 N-m (200 
ft-lb) capacity, rotate the axle shaft. Be sure that the 
transmission is in neutral, one rear wheel is on the 
floor, and the other rear wheel is raised off the floor. 
The breakaway torque required to start rotation 
should be at least 27 N-m (20 ft-lb). The initial 
break-away torque may be higher than the 
continuous turning torque, but this is normal. The 
axle shaft should turn with even pressure throughout 
the check without slipping or binding. If the torque 
reading is less than specification, replace the 
differential assembly. 

WARNING: A VEHICLE EQUIPPED WITH A 
LIMITED SLIP DIFFERENTIAL WILL ALWAYS 
HAVE BOTH WHEELS DRIVING. IF, WHILE THE 
VEHICLE IS BEING SERVICED, ONLY ONE 
WHEEL IS RAISED OFF THE FLOOR AND THE 
REAR AXLE IS DRIVEN BY THE ENGINE, THE 
WHEEL ON THE FLOOR COULD DRIVE THE 
VEHICLE OFF THE STAND OR JACK. 


TRACTION LOK/ 
TORQUE TOOL'*' 
,T59L-4204-A 

I l I I l 




Mk 




The 1310 universal joint-axle end flange runout 
is checked with a dial indicator with 25.40mm 
(1.000 inch) minimum travel, and a cup-shaped 
dial indicator adapter TOOL-6565-AB. To 
fabricate the checking tool, modify a universal 
joint assembly by removing two bearing cups 
that are opposite each other, and cutting or 
grinding off one of the end yoke ears. 

Install the cup-shaped adapter on the dial 
indicator stem. Install the dial indicator on the 
pinion retainer or pinion nose bumper bracket. 
Position the indicator to allow an indication at 
the ends of the universal joint bearing cups and 
the remaining exposed journal of the cross¬ 
shaft. 










DIAGNOSIS AND TESTING (Continued) 


6. Turn the 1310 universal joint-axle end flange so 
that the dial indicator cup-type adapter rests on 
the machined surface of the bearing cup. 
Rotate the 1310 universal joint-axle end flange 
side-to-side slightly to obtain a reading 
indicating that the bearing cup surface is 
perpendicular to the adapter. This will be the 
point at which the dial indicator cup is 
closest to the center of 1310 universal joint- 
axle end flange rotation. It is also the point 
at which the dial indicator hand will reverse 
direction as the 1310 universal joint-axle 
end flange is turning. 


FLANGE BEARING CUP ANO CROSS-SHAFT (V2) RUNOUT 
AVERAGING CHART - TYPICAL READING 


Indicator 

Reading 

Flange 
Bearing Cup 
Runout-inch 

Driveshaft Universal 
Cross-Shaft 
Runout-Inch 

1 

0.004 

0.005 

2 

0.002 

0.004 

3 

0.003 

0.003 

Average 

0.003 

0.004 


CE611MA 



7. Carefully retract the dial indicator stem and 
rotate the 1310 universal joint-axle end flange 
180 degrees to position the machine surface of 
the opposite universal bearing under the dial 
indicator adapter tool. Again, slightly rotate the 
1310 universal joint-axle end flange side-to- 
side to position the bearing perpendicular to the 
dial indicator adapter. Again, this is the point at 
which the indicator hand will reverse direction 
as the 1310 universal joint-axle end flange is 
rotated. Record the 1310 universal joint-axle 
endflange bearing cup runout reading obtained 
from the indicator. 

Rotate the 1310 universal joint-axle end flange 
90 degrees and position the dial indicator 
adapter on the machined end of the exposed 
journal. Be sure the end surface of the 
journal is perpendicular to the adapter. This 
requires that the cross-shaft be moved fore and 
aft on the 1310 universal joint-axle end flange 
bearing cups. Note the point at which the 
indicator hand reverses direction. 
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Repeat Steps 5 through 8 at least three 
times and average the indicator readings 
obtained. 


universal joint-axle end flange on the pinion 
shaft until an acceptable runout is obtained. 


10. To determine the total (combined) 1310 
universal joint-axle end flange runout, use the 
combined runout guide. With an indicated 
0.003-inch 1310 universal joint-axle end flange 
bearing cup runout and an indicated 0.004-inch 
universal cross-shaft runout, the combined 
1310 universal joint-axle end flange runout will 
be 0.005-inch. 

11. If the reading obtained in Step 10 exceeds 
specifications, re-position the 1310 universal 
joint-axle end flange 180 degrees on the pinion 
shaft and repeat Steps 1 through 11. 

12. If the runout is still excessive, replace the 1310 
universal joint-axle end flange and check the 
runout. If necessary, rotate the new 1310 


If excessive runout is still evident after 
replacement of the 1310 universal joint-axle 
end flange replace the ring gear and pinion and 
repeat the above checks until the runout is 
within specifications. 

13. Install the drive shaft assembly (Section 05.01, 
Driveshaft). Make sure the universal joint 
bearing cups are properly positioned 
between the 1310 universal joint-axle end 
flange lugs. 

14. Lower the vehicle and road test. If drive shaft 
vibrations are evident during the road test, 
remove the drive shaft from the 1310 universal 
joint-axle end flange and rotate it 180 degrees. 
Road test the vehicle again. 


COMPANION FLANGE COMBINED RUNOUT CHART 


Flange Bearing 

| Driveshaft Universal Cross-Shaft Runout — Inch 

Cup Runout 

0.000 

0.001 

0.002 

0.003 

0.004 

0.005 

0.006 

0.007 

0.006 

0.009 

0.010 

0.011 

0.012 

0.000 

0.000 

0.001 

0.002 

0.003 

0.004 

0.005 

0.006 

0.007 

0.008 

0.009 

0.010 

0.011 

0.012 

0.001 

0.001 

0.0013 

0.0022 

0.0032 

0.0042 

0.0051 

0.0061 

0.0071 

0.0081 

0.0091 

0.0010 

0.011 

0.012 

0.002 

0.002 

0.0022 

0.0027 

0.0037 

0.0045 

0.0053 

0.0062 

0.0072 

0.0082 

0.0092 

0.0101 

0.0111 

0.0121 

0.003 

0.003 

0.0032 

0.0036 

0.0042 

0.005 

0.0056 

0.0067 

0.0077 

0.0085 

0.0094 

0.0104 

0.0113 

0.0123 

0.004 

0.004 

0.0042 

0.0045 

0.005 

0.0057 

0.0064 

0.0072 

0.0081 

0.009 

0.0097 

0.0107 

0.0116 

0.0126 

0.005 

0.005 

0.0051 

0.0053 

0.0058 

0.0063 

0.0071 

0.0078 

0.0087 

0.0094 

0.0102 

0.0111 

0.012 

0.013 

0.006 

0.006 

0.0061 

0.0062 

0.0068 

0.0072 

0.0078 

0.0065 

0.0092 

0.010 

0.0108 

0.0116 

0.124 

0.0134 

0.007 

0.007 

0.0071 

0.0073 

0.0075 

0.0061 

0.0087 

0.0093 

0.0099 

0.0103 

0.0114 

0.0122 

0.013 

0.0138 

0.006 

0.006 

0.0061 

0.0082 

0.0067 

0.009 

0.0094 

0.010 

0.0104 

0.011 

0.012 

0.0128 

0.0135 

0.0144 

0.009 

0.009 

0.0091 

0.0092 

0.0094 

0.0097 

0.0102 

0.0108 

0.0114 

0.012 

0.0127 

0.0134 

0.0141 

0.015 

0.010 

0.010 

0.010 

0.0101 

0.0104 

0.0107 

0.0111 

0.0116 

0.0112 

0.0128 

0.0134 

0.0141 

0.0148 

0.0156 

0.011 

0.011 

0.011 

0.0111 

0.0113 

0.0116 

0.012 

0.0124 

0.013 

0.0135 

0.0141 

0.0148 

0.0154 

0.0162 

0.012 

0.012 

0.012 

0.0121 

0.0123 

0.0126 

0.013 

0.0134 

0.0138 

0.0144 

0.015 

0.0156 

0.0162 

0.0169 


The total (combined companion flange runout is located in the 
shaft runout readings intersect. 


square where the columns containing the flange bearing cup runout and universal c 
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DIAGNOSIS AND TESTING (Continued) 


Certain rear axle and driveline trouble symptoms 
are also common to the engine, transmission, wheel 
bearings, tires, and other parts of the vehicle. For 
this reason, be sure that the cause of the trouble is 
in the rear axle before adjusting, repairing or 
replacing any of the parts. 


Rear Axle Circular Companion Flange 
Runout Check—Ranger/Bronco II 

1. Raise the vehicle on a hoist that supports the 
rear axle (twin post hoist). 

2. Remove the driveshaft assembly. 

3. Check the companion flange for damage. 

4. To check the pilot runout, set up dial indicator 
as shown. 

5. Rotate the circular companion flange (by 
holding one tire, and rotate the other tire-do not 
rotate the companion flange by hand) with the 
dial indicator in place. If the runout exceeds 
specifications, remove the flange and reinstall it 
180 degrees from the original position. Follow 
the procedure in the appropriate rear axle 
Section for companion flange installation. 

6. If the runout is still excessive, remove and 
reinstall the flange an additional 90 degrees 
and recheck the runout. 

7. To check flange face runout, set up the dial 
indicator as shown. Repeat Steps 5 and 6. 


CHECKING COMPANION FLANGE PILOT RUNOUT 



8. If the runout is still excessive, replace the 
companion flange and check the runout. If 
necessary, rotate the new flange on the pinion 
shaft until an acceptable runout is obtained. 

If excessive runout is still evident after 
replacement of the companion flange, it will be 
necessary to replace the ring and pinion gear and 
repeat the above checks until runout is within 
specifications. 

9. Install the driveshaft assembly. Refer to 
Section 05-01, Driveshaft. 


ADJUSTMENTS 


Gear Tooth Contact Pattern Check 

It is not necessary to roll a tooth pattern if special 
Tool T79P-4020-A or equivalent is used to set pinion 
depth. 

On integral carrier axles, the pinion locating shim 
is located immediately behind the pinion gear. The 
ring gear and pinion must be removed in order to 
change a shim. 


Pinion and Ring Gear Tooth Contact 

Two separate adjustments affect pinion and ring 
gear tooth contact. They are pinion location and 
backlash. 

Individual differences in matching the differential 
housing and the gear set require the use of shims to 
locate the pinion for correct contact with the rinq 
gear. 


PINION LOCATION 
ADJUSTMENT 


COLLAPSIBLE 

''SPACER 



LEFT DIFFERENTIAL 
SHIM 


RIGHT DIFFERENTIAL 
SHIM 


E49671A 


Integral Carrier Axle 

The pinion shim location for the integral carrier 
axle is between the pinion gear and the pinion rear 
bearing cone. When adjusting this type axle, 
increasing shim thickness moves the pinion toward 
the ring gear; reducing shim thickness moves the 
pinion away from the ring gear. 
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ADJUSTMENTS (Continued) 


Rear Axle Lubrication 

The ability of any axle to deliver quiet, trouble-free 
operation over a period of years is largely 
dependent upon the use of good quality gear 
lubricants. To ensure long life for gears and 
bearings, use only specified gear lubricants. 


Draining and Filling 

Ford Axle 

1. Drive the vehicle for 10-15 miles at highway 
speeds to warm the axle lubricant to operating 
temperature and minimum viscosity. 

2. Raise the vehicle on a hoist and place a drain 
pan under the axle to be drained. 

3. Clean the filler plug area of the axle housing 
cover or carrier assembly to prevent possible 
entry of rust, dirt, etc. into the axle assembly. 

4. Remove the axle lubricant fill plug. The fill plug 
is located in the axle carrier housing. 

5. Using a suitable suction-type utility pump 
(manual or powered), drain the axle lubricant 
from the axle by inserting the pump suction 
hose through the axle filler plug hole down into 
the lowest portion of the axle carrier housing 
and removing all the lubricant. 

6. Fill the axle housing with the specified amount 
and type of lubricant as shown in the 
Specifications portion of this Section. For 
Aerostar and Ranger/Bronco II vehicles, the 
fluid level should be 1/4 inch to 9/16 inch 
below the bottom of the fill plug hole. 

7. Install the filler plug. On Ford axles, tighten the 
filler plug to 20-40 N-m (15-30 ft-lb). 

Dana Axle 

1. Dana axles do not have a drain plug. The cover 
should be loosened and removed from the 
housing to allow drainage. 

2. The RTV sealer must be removed from the 
cover and axle housing. 

3. Reseal with fresh RTV sealer Silicone Rubber, 
D6AZ-19562-AA or BA (ESB-M4G92-A and 
ESE-M4G195-A), or equivalent. 

4. Fill the axle through the cover filler hole until oil 
flows from the bottom of the hole. 

5. After filling the axle with the specified amount of 
lubricant, install the oil filler hole plug. 


CLEANING AND INSPECTION 


Inspection Before Disassembly of the 
Axle 

The differential case assembly and drive pinion 
should be inspected before they are removed from 
the carrier casting. These inspections can help find 
the cause of the concern and determine the 
correction needed. 

1. Wipe the lubricant from the internal working 
parts and visually inspect the parts for wear 
and/or damage. 
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CLEANING AND INSPECTION (Continued) 


NOTE: On Ranger and Bronco II vehicles, equipped 
with Rear Antilock Brakes (RAB), mount Dial 
Indicator with Bracketry, TOOL-4201 -C, or 
equivalent on the carrier so the tip of the dial 
indicator contacts the backface of the ring gear. 
There is a space provided between the exciter ring 
and the ring gear from measuring ring gear backface 
runout. 


RING GEAR BACKFACE RUNOUT 
REAR ANTI-LOCK BRAKE VEHICLES 



6. For vehicles having under 1609 km (1000 
miles), use a white marking compound to obtain 
a tooth mesh contact pattern in the assembly. 
Pattern legibility can be improved by connecting 
the driveshaft and rotating both tires in the drive 
and coast direction. 

Pattern contact should be within the primary 
area of the ring gear tooth surface, avoiding 
"narrow" or "hard" contact with the outer 
perimeter of tooth (top to root, toe to heel). 
Pattern inspection should be on the drive (pull) 
side. Correct assembly of drive pattern will 
result in satisfactory coast performance. If 
gross pattern error is detected, with preferred 
backlash (0.30-0.38mm or 0.012-0.015 inch for 
Ford axles), recheck pinion shim selection with 
Gauge Tool T79P-4020-A or equivalent for 
correct pinion shim and to assure acceptable 
running condition. 


Inspection After Disassembly of the Axle 

Thoroughly clean all parts. Traction-Lok 
differential clutch plates must not be cleaned, 
soaked or washed in cleaning solvents. Clean and 
inspect the dutch packs for wear and replace parts 
as necessary. 


NOTE: Do not use acids or solvents when cleaning 
clutch components. Wipe components with a clean 
lint-free cloth only. 

Always use clean solvent when cleaning 
bearings. Oil the bearings immediately after 
cleaning, to prevent rusting. Inspect the parts for 
wear or damage. Clean the inside of the carrier 
before rebuilding it. When a scored gear set is 
replaced, the axle housing should be washed 
thoroughly with a suitable solvent. This can only 
be done effectively if the axle shafts and shaft 
seals are removed from the housing. Inspect 
individual parts as outlined below. 

Gears 

Examine the pinion and ring gear teeth for scoring 
or excessive wear. The pattern taken during 
disassembly should be helpful in judging if gears 
can be reused. Worn gears cannot be rebuilt to 
correct a noisy condition. Gear scoring is the 
result of excessive shock loading or the use of 
an incorrect lubricant. Scored gears cannot be 
reused. Examine the teeth and thrust surfaces 
of the differential gears. Wear on the hub of the 
differential gear can cause a chucking noise 
known as chuckle when the vehicle is driven at 
low speeds. Wear of splines, thrust surfaces, or 
thrust washers can contribute to excessive 
driveline backlash. 

Bearing Cups and Cone and Roller Assemblies 

Check bearing cups for rings, scores, galling, 
spalling, or excessive wear patterns. Pinion cups 
must be solidly seated. Check for seating by 
attempting to insert a 0.0015 inch feeler between 
these cups and the bottoms of their bores. 

When operated in the bearing cups, cone and 
roller assemblies must turn without roughness. 
Examine the large roller ends for wear. If the original 
blend radius has worn to a sharp edge, the cone and 
roller assembly should be replaced. 

If inspection reveals either a worn bearing cup or a 
worn cone and roller assembly, both parts should 
be replaced to avoid damage. 

Companion Flange or 1310 Universal Joint- 
Axle End 

Be sure that the surfaces of the flange or 1310 
universal joint-axle end have not been damaged in 
removing the driveshaft or in removing the flange or 
1310 universal joint-axle end from the axle. The end 
of the flange or 1310 universal joint-axle end that 
contacts the front pinion bearing inner race, as well 
as the flat surface of the pinion nut counterbore, 
must be smooth. Polish these surfaces if necessary. 
Roughness aggravates backlash noises and causes 
wear of the flange or 1310 universal joint- axle end 
and pinion nut, with a resultant loss in pinion bearing 
preload. 
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CLEANING AND INSPECTION (Continued) 


Carrier Housing 

Make sure that the differential bearing bores are 
smooth and the shim seats are not damaged. 
Remove any nicks or burrs from the mounting 
surfaces of the carrier housing. 

Differential Case 

Make sure that the hubs where the bearings 
mount are smooth. Carefully examine the differential 


case bearing shoulders, which may have been 
damaged when the bearings were removed. The 
bearing assemblies will fail if they do not seat firmly 
against the shoulders. Check the fit (free rotation) of 
the differential side gears in their counterbores. Be 
sure that the mating surfaces of the two parts of the 
case are smooth and free from nicks or burrs. 


SPECIAL SERVICE TOOLS 


Tool Number 

Description 

T50T-1Q0-A 

Impact Slide Hammer 

T57L-500-B 

Bench Mounted Holding Fixture 

T79P-4020-A 

Pinion Depth Gauge 

TOOL-4201-C 

Dial Indicator with Bracketry 

TOOL-6565-AB 

Cup Shaped Adapter 

T59L-4204-A 

Traction Lok Torque Tool 

T66L-4234-A 

Axle Shaft Puller Adapter 

D78P-4201-B 

Dial Indicator w/Magnetic Base 

T577-4851-B 

Companion Flange Holding Tool 


AXLE LUBRICANT CAPACITIES 


Ford Rear Drive Axle — 7.5 Inch Ring Gear ® ® ® Aerostar _ 

Ranger _ 

Bronco II 


Application 


Universal 


Universal 


Axle Measurement and Adjustment Checks 


Universal 


Universal 


8 Inch on 9 Inch with 28 Splines 


Axle Shaft Removal — Use with Slide Hammer 



CE4974-2E 


U.S. Pints 


3.5 


5 


5.5 


2.5 


Lubricant Capacity 


Imperial Pints 


2.9 


Dana Model 30 — 7.125 Inch Ring Gear 


©For Aerostar, Ranger and Bronco II vehicles, fill to 1/4 inch to 9/16 inch below bottom of fill hole. 

® A conventional and Traction-Lock 7.5 inch ring gear rear axles use Hypoid Gear Lubricant, E0AZ-19580-AA (ESP-M2C154-A) or equivalent. 

Important Notice: See Note ® which applies to Traction-Lok 7.5 inch ring gear rear axles only. 

® Add 4 U.S. ounces of Friction Modifier, C8AZ-19B546-A (EST-M2C118-A) or equivalent for complete fill of Ford 7.5 inch ring gear 
Traction-Lok rear axles. 


CE6122-2C 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 


DIAGNOSIS AND TESTING 


The driveshaft is an aluminum or steel tubular 
shaft which is used to transfer torque from the 
engine, through the transmission output shaft, to the 
differential in the axle, which in turn transmits torque 
to the wheels. 

On Aerostar, the rear driveshaft assembly 
incorporates two single cardan universal joints, a 
slip yoke, an aluminum tube assembly and an axle 
attachment yoke. 

On Ranger and Bronco II vehicles, the rear 
driveshaft assembly incorporates two universal 
joints, a slip spline, a tube assembly and axle 
attachment flange. 

The splined slip yoke and transmission output 
shaft permit the driveshaft to move forward and 
rearward as the axle moves up and down. This 
provides smooth performance during vehicle 
operation. 

Ranger Super Cab vehicles are equipped with a 
two-piece driveshaft which include a rubber 
coupling (4x2 manual transmission only) and a 
center bearing assembly. The rubber coupling 
reduces noise, vibration and harshness conditions 
and shock loading on all drivetrain components. The 
center bearing is an oversiung design that attaches 
directly to the crossmember. 

CAUTION: Under no circumstances is the 
driveshaft tube to be clamped in the jaws of a 
vise or similar holding fixture. Denting or 
localized fracture of the tube may result which 
could cause driveshaft failure during vehicle 
operation. 


For additional information refer to Section 05-00a, 
General Driving Axle Service and Section 05-00a, 
Noise, Vibration and Harshness Diagnosis. 


Driveline Vibration 

This is a higher-frequency, lower-amplitude 
vibration than high-speed shake, directly related to 
road speed, and usually more noticeable at higher 
road speeds, 72 km/h (45 mph) and up. It is felt in 
the floor pan or heard as a rumble, hum or boom. It 
will exist in all drive modes, but may vary somewhat 
in acceleration, deceleration, float or coast modes. If 
the vibration is particularly responsive to heavy 
acceleration or deceleration, especially at lower 
speeds, driveline angles should be checked. NOTE: 
Exception is that with two piece driveshaft, driveline 
balance will also cause a low speed vibration below 
72 km/h (45 mph). A driveline vibration can usually 
be duplicated with the axle supported on a hoist or 
jack stands; light brake application while 
accelerating and decelerating, to simulate road load 
resistance, may be necessary to bring it out. 

1. Raise vehicle on twin-post hoist or jack stands, 
promptly after road-testing to prevent tire flat- 
spotting. Engage drive train and run-up to 
observed road test speed to verify presence of 
vibration. If not evident, check non-driving 
wheels with wheel-balancer spinner to rule out 
imbalance as a possible cause. On 4x4's, 
unlock front hubs or remove hub covers before 
spinning wheels. If required, balance non¬ 
driving wheels and repeat road test. If vibration 
is still evident, proceed to driveshaft inspection, 
Step 3. 
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DIAGNOSIS AND TESTING (Continued) 


2. If vibration appeared in road-speed hoist-test, 
mark relative position of drive wheels on axle or 
hub lugs to permit re-installation in original 
position, and remove wheels. Secure brake 
drums, if present, by installing all lug nuts in 
reversed position, and repeat road-speed run¬ 
up. If vibration persists, proceed to Step 3. 

3. Inspect driveshaft for signs of physical damage, 
missing balance weight, undercoating, or 
improperly seated, worn, or binding universal 
joints. Check the index marks (paint marks) on 
rear of shaft and companion flange, if these 
marks are more than 90° apart, disconnect 
shaft and re-index to align marks as close as 
possible. NOTE: On Ranger Super Cab 
vehicles inspect center bearing isolator to make 
sure it is not distorted in any manner. If 
distorted, loosen center bearing attaching bolts 
and realign isolator. Clean shaft and replace 
universal joints as necessary, or replace shaft if 
damaged. After any corrections are made, 
re-check vibration at road test speed. If gone, 
re-install wheels and road test. If vibration 
persists, or driveshaft passes inspection, 
proceed to run-out check. Step 4. 

4. With vehicle on hoist and wheels off, measure 
run-out at front, center, and rear of driveshaft 
with indicator, rotating shaft by turning a brake 
drum. If run-out exceeds .89mm (.035 inch) at 
front or center, the driveshaft must be replaced. 
If front and center are within this limit, but rear 
run-out is not, mark the rear run-out high point 
and proceed to Step 5. If run-out is within limits 
at all points, proceed to driveshaft balancing, 
Step 7. 


Note or mark the indexing of driveshaft to rear 
axle companion flange. Disconnect the shaft, 
re-index 180°, and re-connect. Re-check run¬ 
out at shaft rear, and if still over ,89mm (.035 
inch), mark high point and see Step 6. If run-out 
is no longer excessive, check for vibration at 
road test speed, and, if still present, proceed to 
Step 7, driveshaft balancing. 


AXLE 

COMPANION 

FLANGE 





SCRIBE MARKS 


AEROSTAR 


SCRIBE 

MARKS 
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MARKING REAR 
RUN-OUT 


CIRCULAR 

COMPANION- 

FLANGE 



USE SUPPORT 
STAND AS A . 
STEADY REST 
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DIAGNOSIS AND TESTING (Continued) 


Excessive driveshaft run-out may originate in 
the shaft itself or in the end yoke or companion 
flange. To determine which, compare the two 
high points marked in Steps 4 and 5. If the 
marks are close together, within about 25mm or 
1 inch, the shaft is eccentric, and should be 
replaced and re-checked for vibration. If the 
marks are on opposite sides of the shaft, about 
180° apart, the yoke or flange is responsible. To 
check flange, refer to Rear Axle Companion 
Flange Run-Out Check. After replacing, 
re-check for run-out. When replacing a yoke- 
type flange, driveshaft run-out should not 
exceed .89mm (.035 inch) when re-connected. 
When run-out is within limits, recheck for 
vibration at road speed, and road test if 
vibration is gone or substantially reduced. If 
vibration persists, balance the driveshaft (Step 
7). 


CHECKING POSITION OF RUN-OUT MARKS 


FIRST 

RUNOUT 

MARK 


SECOND 

RUNOUT 

MARK 



DRIVESHAFT 


REPLACE DRIVESHAFT 


FIRST 

RUNOUT 

MARK 



DRIVESHAFT 


SECOND 

RUNOUT 

MARK 


Mark off the rear of the driveshaft (front of the 
driveshaft on two piece drivelines) into four 
approximately equal sectors, and number the 
marks 1 through 4. Install a hose clamp on the 
shaft with its head at position No. 1. Check for 
vibration at road speed. Re-check with the 
clamp at each of the other positions, to find the 
position for minimum vibration. If two adjacent 
positions show equal improvement, position the 
clamp head between them. 



AXLE - END YOKE 


10. If vibration is still not acceptable, add a second 
clamp at the same position and re-check 
vibration. If no improvement is noted, rotate the 
clamps in opposite directions, equal distances 
from the best position determined in Step 9. 
Initially, separate the clamp heads about 12mm 
or 1/2 inch and re-check vibration at road 
speed. 


ADJUSTING HOSE CLAMPS 


Driveshaft balancing involves installing one or 
two hose clamps on the driveshaft, near the 
rear end of a one-piece shaft. On two piece 
drivelines install one or two hose clamps on the 
front end of the driveshaft. Best positioning of 
the hose clamp head(s) can be determined by 
trial-and-error, if special balancing equipment is 
not available. If transducer-and-strobe 
equipment is available, see Adjustments in this 
Section for balancing procedure. 

If the driveshaft was not previously re-indexed 
to correct run-out, mark original position of 
shaft relative to companion flange, re-index 
180°, and re-check vibration. If substantially 
improved, a road test may show that the 
problem is solved, but if worse, return the shaft 
to the original position. 
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DIAGNOSIS AND TESTING (Continued) 


11. Repeat the process with increasing separation 
until the best combination is found, or vibration 
is reduced to an acceptable level. 


12. On Ranger and Bronco II vehicles, if vibration is 
still unacceptable, refer to the following 
procedures. Mark one of the driveshaft 
mounting bolt holes "A", and number the 
pinion flange holes "1" through "8”, starting 
with the one mating with "A". The original 
position can then be identified as "A-1". 
Re-index the shaft 180 degrees, to "A-5", and 
road test. If not satisfactory, repeat for positions 
"A-3" and "A-7", and, if necessary, between 
the best two of the previous four tested until the 
vibration stops or the best position is found. 

13. Re-install wheels and road test, since vibration 
noticeable on the hoist may not be a problem 
on the road. If vibration is still not acceptable, 
check for availability of an appropriate axle 
pinion nose damper. If road test is not 
acceptable, replace axle ring gear and pinion 
set. 


Rear Axle Companion Flange Runout 
Check 

For companion flange runout checking 
procedures, refer to Section 05-00a, General 
Driving Axle Service. 


DETERMINING BEST POSITION FOR CLAMP POSITION 



BEST POSITION F3407-1B 
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DIAGNOSIS AND TESTING (Continued) 


Driveline Angularity 

Driveline angularity is the angular relationship 
between the engine crankshaft, the driveshaft and 
the rear axle pinion. Factors determining driveline 
angularity include ride (spring) height, and engine 
mounts and on Aerostar, and the rear upper control 
arm cam adjuster position. 


Low speed vibration, less than 72 km/h (45 mph), 
especially when the vehicle is subjected to heavy 
acceleration or deceleration is an indication of 
improper driveline angles. When these conditions 
exist, check the universal joints for proper seating, 
mounting and operation. 


BOTTOM OF 
FRAME 



ENGINE 

ANGLE 


DRIVESHAFT 


ANGLE 



ENGINE CRANKSHAFT 
CENTERLINE 


DRIVESHAFT 


CENTERLINE 


AXLE PINION 
CENTERLINE 


Universal Joint Inspection 

Prior to checking driveline angularity, inspect the 
universal joints on the driveshaft for proper 
operation. ; 

Place the vehicle on a frame hoist and rotate the 
driveshaft by hand. Check for rough operation or 


seized U-joints. If the U-joint shows signs of seizure, 
excessive wear or improper seating, scribe 
alignment marks on the driveshaft and rear axle end 
yoke or companion flange. Remove the driveshaft 
and remove and replace the U-joint. Re-install the 
driveshaft in the marked original position. 
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DIAGNOSIS AND TESTING (Continued) 


Measure the Ride Height on Ranger and Bronco II 
between the top of the axle tube and the bottom of 
the frame rail. The vehicle must be in the curb weight 
(unloaded) condition. 



Find the recorded ride height in the Driveline 
Angle chart in the Specifications portion of this 
Section. The specified driveline angles correspond 
to the measured ride height. 


3. Driveline angles are measured with Pinion 
Angle Level Gauge, T68P-4602-A or 
equivalent, as described in Step 4, or with an 
adjustable bubble (spirit level) protractor as 
described in Step 5. The protractor is used 
when the tool kit is not available or when the 
angles to be measured are more than 12 
degrees. All angles should be read within 1/2 
degree with the tool or protractor held plumb on 
a clean, flat surface. 

4. DRIVELINE ANGLE CHECK WITH PINION 
ANGLE LEVEL GAUGE, T68P-4602-A 

On Aerostar, place the vee magnet of the tool 
on the bottom of the vehicle unibody frame 
directly below the front drive/passenger seat. 
On Ranger and Bronco II, place the vee magnet 
of the tool on the bottom of the vehicle frame 
directly behind the rear axle area. On the 
Ranger Super Cab a more accurate area to 
measure the frame angle is at the frame in the 
area of the center bearing crossmember. 
Calibrate the tool to a "zero” bubble reading. 
This gives the 0° frame angle. Take and 
average the readings from both sides to obtain 
a more accurate reading. 



Check the engine angle by rotating the 
driveshaft until one transmission slip yoke ear is 
parallel to the floor. Remove the retaining snap 
ring from the yoke. Install the Pinion Angle 
Level Gauge and record the angle reading. If 
the angle reading differs from the specified 
angle by 1° or more, proceed to Engine Angle 
Adjustment and neutralize the engine and 
transmission mounts. With the Engine Angle at 
specifications, check the Driveshaft and Pinion 
Angles. Re-install the snap ring. 


ENGINE ANGLE 



© 


F4562-1A 
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DIAGNOSIS AND TESTING (Continued) 


To check the driveshaft angle, rotate the 
driveshaft so one driveshaft yoke ear is parallel 
to the floor. Remove the retaining snap ring 
from the yoke. Install the Pinion Angle Level 
Gauge and record the angle reading. Reinstall 
the snap ring. Check the Pinion Angle and if 
both or either reading is not to specifications, 
refer to Driveshaft and Pinion Angle 
Adjustment. 

DRIVESHAFT ANGLE 



To check the Pinion angle, rotate the driveshaft 
so that one ear of the rear axle yoke is parallel 
to the floor. Remove the retaining snap ring 
from the yoke. Installi the Pinion Angle Level 
Gauge and record the reading. If the reading is 
not,to specifications, refer to Driveshaft and 
Pinion Angle Adjustment. 


PINION ANGLE 



5. DRIVELINE ANGLE CHECK WITH 
ADJUSTABLE BUBBLE (SPIRIT LEVEL) 
PROTRACTOR: On Aerostar, place the 
protractor on the bottom of the vehicle unibody 
frame directly below the front driver/passenger 
seat. On Ranger and Bronco II, place the 
protractor on the bottom of the vehicle frame 
directly behind the rear axle area. On Ranger 
Super Cab place the protractor on the bottom of 
the vehicle frame next to the center bearing 
crossmember attaching rivits. This gives the 0° 
frame angle. Take and average the readings 
from both sides to obtain a more accurate 
reading. Calibrate the level to a 0° bubble 
reading. 




F5046-1B 
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DIAGNOSIS AND TESTING (Continued) 


NOTE: When using a bubble (spirit level) protractor, 
the angles are read from the 0° frame angle. The 
90° mark on the protractor is read as the 0° frame 
angle. For example, when the protractor is placed 
on the component and the protractor reads 85°, the 
component angle is actually 5°. 


To check the Engine Angle, rotate the driveshaft 
until one transmission slip yoke ear is parallel to the 
floor. Place the protractor so it is flush against the 
slip yoke ear. Make sure the protractor is not resting 
against any portion of the driveshaft assembly. 
Record the angle reading. If the engine angle 
reading differs from the specified angle by 1° or 
more, proceed to Engine Angle adjustment and 
normalize the engine and transmission mounts. 
Refer to Diagnosis and Testing in this Section. With 
the Engine Angle at specifications, check the 
driveshaft and pinion angles. Refer to Angle 
Specifications following this Section. 

NOTE: The engine angle can also be measured off 
the bottom of the starter motor. 


To check the Driveshaft Angle, place the 
protractor on any portion of the driveshaft tube so 
the plane surface of the protractor is flush against 
the bottom surface of the tube and parallel to the 
floor. 


DRIVESHAFT ANGLE 



Service 
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AGAINST SUP YOKE EAR AND 
NOT CONTACT DRIVESHAFT 
AT ANY POINT 


Record the reading. Check the Pinion Angle and if 
both or either reading is not to specifications, refer 
to Driveshaft and Pinion Angle Adjustment. 
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DIAGNOSIS AND TESTING (Continued) 


To check the Pinion Angle, place the protractor in 
a vertical position so it is flush against two rear axle 
cover retaining bolts. Rotate the protractor bubble 
indicator so the 90° marks align with the indexing 
marks. Calibrate the bubble to the "level" marking 
and read the protractor. For example, if the 
protractor indicates a reading of 85°, the Pinion 
Angle reading is 5°. Record the reading. If the 
reading is not to specifications, refer to Driveshaft 
and Pinion Angle Adjustment. 


REAR AXLE 
COVER 
RETAINING 
BOLTS 




6. Road test to verify resolution of condition. If 
driveline angle correction and driveline runout/ 
balance procedures (refer to Driveshaft 
Balancing—Strobe and Transducer Method in 
this Section) do not eliminate the vibration 
condition, the axle ring gear and pinion gearset 
should be checked for backlash variation. This 
is indicative of conditions that won't show up in 
other tests. Remove the axle cover plate as 
described in the appropriate rear axle Section. 
Measure ring gear backlash on thirty 
consecutive ring gear teeth and note the 
variation between the high and low readings. If 
over 0.10mm (0.004 irich), replace the gearset. 
Install the axle cover plate as described in the 
appropriate rear axle Section. 


CHECKING RING AND PINION GEAR BACKLASH 



DIAL INDICATOR 
TOOL-4201-C 
II r 


Driveline Angle Correction 
Engine Angle Adjustment 

The engine angle is adjusted by normalizing the 
engine mounts. The engine mounts are normalized 
by operating the engine until normal operating 
temperature is obtained. Stop the engine and 
loosen but DO NOT REMOVE the engine and 
transmission mount fasteners. Refer to Section 
02-03, Engine/Transmission Mounting. Operate the 
engine at curb idle and place the transmission in 
Drive or first gear and then stop the engine. Tighten 


all fasteners to the specified torque. Recheck the 
engine angle, if the angle is still out of specification, 
place shims under the transmission to rear 
crossmember mount until the specified angle is 
obtained. 

NOTE: Placing a shim between the transmission 
and crossmember mount will accomplish a greater 
angle difference between the engine and frame 
angle. 
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DIAGNOSIS AND TESTING (Continued) 



2. Rotate the cam inside the bushing to obtain the 
desired angle change. 

3. Place the control arm in position on the rear 
axle cam bushing assembly. 

NOTE: It may be necessary to support the vehicle 
on safety stands and raise the axle into position for 
upper control arm attachment. 


Install the nut and bolt retaining the control arm 
to the axle housing. Tighten to 135-197 N-m 
(100-145 ft-lb). 


FRONT OF VEHICLE 


FRONT OF VEHICLE 


FRONT OF VEHICLE 


BUSHING ASSEMBLY 
' IN AXLE LUG 


o 


-CAM ADJUSTER 



ROTATE CAM 
ADJUSTER TO THIS 
POSITION TO LOWER 
THE PINION NOSE 
0.8° FROM NOMINAL 



ROTATE CAM 
ADJUSTER TO THIS 
POSITION TO RAISE 
THE PINION NOSE 
0.8° FROM NOMINAL 


NOMINAL POSITION 


PINION NOSE DOWN POSITION 


PINION NOSE UP POSITION 


E6100-2A 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides 

The diagnosis guides in this Section can be used 
when diagnosing driveshaft conditions. 


DRIVELINE COMPLAINTS 


CONDITION 

POSSIBLE CAUSE 

RESOLUTION 

Driveline Complaints 

1. Rear spring U-bolt loose. 

1. Retighten U-bolts and driveshaft. 


2. U-joint worn or improperly installed. 

2. Install or replace U-joint. 


3. Coupling shaft center support 
bearing isolator improperly installed 
(distorted). 

3. Correctly install bearing and 
replace if damaged. 


4. Excessive runout in end yoke or 
companion flange and damaged 
U-joint. 

4. Rotate yoke or flange 180 degrees 
and install. Recheck, and if not 
acceptable, replace flanges and/or 
U-joint and repair as required. 


5. Excessive lateral and radial tire 
and wheel runout. 

5. Refer to Section 04.04, Wheels 
and Tires. 


6. Excessive driveshaft runout. 

6. Replace driveshaft or rotate 
driveshaft 180 degrees and check 
for out-of-balance condition. 


7. Driveshaft out-of-balance. 

7. Rebalance driveshaft. 


8. Driveline and pinion angles out-of- 
specification. 

8. Adjust to specifications. 


9. Binding, damaged or galled splines 
on slip yoke. 

9. Check transmission for proper 
lubricant, and clean and lap 
splines. Lubricate splines 
with Long-Life Lubricant 
C1AZ-19590-BA (ESA-M1C75-B). 

Noise on Drive or Coast 

1. Improper driveline angles or 
phasing. 

1. Adjust or correct as required. 

Loud dunk in the Driveline when 
shifting from reverse to forward. 

1. Loose or worn driveshaft 
components, companion flange 
attaching nut below specifications. 

1. Inspect, repair, replace as 
required. 


CE7754-2B 
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DIAGNOSIS AND TESTING (Continued) 


DRIVESHAFT VIBRATES 


TEST STEP 


RESULT 


VERIFY CONDITION 


The following procedure should be used to isolate part 
or parts causing concern when a vibration condition 
exists which is thought to be caused by driveline 
components. 

• Road test vehicle to determine critical vibration 
points. Note road speed, engine RPM, and shift 
lever positions at which vibration occurs. 

• Stop vehicle and run engine with clutch depressed 
through critical speed ranges noted above. 


TRANSMISSION CHECK 


• With transmission in neutral and clutch engaged, 
run engine through critical speed ranges and note if 
any excessive vibration is apparent. 


3.0 TRANSMISSION ALIGNMENT 


• Check transmission to clutch housing alignment. 



ACTION TO TAKE 


If excessive vibration is 
present, correct engine 
or clutch condition 
causing vibration. 


GO to 2. 


STOP. 


GO to 3. 


Align transmission and 
clutch housing. 


CE4769-2B 



Driveshaft Balancing 

Vibration or shudder which is noticeable either on 
fast acceleration, when coasting, or when using the 
engine for braking, may be caused by the rear axle 
housing being loose on the rear suspension, 
improper tire balance, improper driveline 
installation, or driveline balance. 

If driveshaft components are replaced and shaft 
vibration is encountered after installation, 
disconnect the shaft and remove the slip yoke. 
Rotate the slip yoke 180 degrees; then, reconnect 
the shaft to the slip yoke and reinstall in vehicle. If 
the vibration persists, disconnect the shaft at the 
rear axle companion flange. Rotate the companion 
flange 180 degrees and reconnect the shaft to the 
flange. 


If rotating the driveshaft 180 degrees does not 
eliminate vibration, the driveshaft may be balanced, 
using the following procedure: 

1. Raise the vehicle on a twin-post hoist so that 
both the front and rear axles are safely 
supported with all wheels free to rotate at 
normal ride height. 

2. With the transmission in gear, increase the 
vehicle speed to the maximum vibration level. 
Note and record the speed of this vibration 
period as a baseline speed. 
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ADJUSTMENTS (Continued) 


MEASURING DRIVESHAFT RUN-OUT 


E6103-1A 



With the transmission in gear, run the vehicle 
with the driveshaft rotating at a speed of 64-80 
km/h (40-50 mph); have an assistant carefully 
bring a crayon, piece of chalk, or colored pencil 
up until it just barely contacts the rear end, 
center and front end of the driveshaft. The 
chalk marks will indicate the heavy side of the 
drive shaft. Use caution when checking the 
driveshaft near the balance weights to prevent 
injury to the hands. 


Accelerate the vehicle up to the baseline 
speed. If vibration is still evidenced, rotate the 
clamps approximately 45 degrees away from 
each other and test for correction of vibration. 

If necessary, continue to rotate the clamps 
apart in smaller increments until the vibration is 
eliminated or begins to be reduced. 

If the vibration is not completely eliminated, 
repeat the foregoing procedure and balance 
the front end of the driveshaft, checking for 
elimination or reduction in the vibration level. 

To prevent overheating, do not run the vehicle 
on the hoist for an extended period. 
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ADJUSTMENTS (Continued) 



Alternate In-Vehicle Driveshaft Balancing 
Procedure 

Rotunda Dynamic Wheel Balancer (Model 006- 

01400) or Equivalent Equipment 

1. Road Test—Evaluate and record road speed at 
which vibration occurs. 

2. Raise vehicle on a frame contact hoist, and 
re-evaluate by starting the engine, engaging the 
transmission and accelerating to the indicated 
speeds at which the vibration was most severe 
during the road test. Suspending the rear axle 
makes the driveline more sensitive to vibration. 

3. Disconnect the driveshaft from the companion 
flange. Rotate the driveshaft 180 degrees from 
its original position and re-install. Repeat 
evaluation per Step 2 above. 




E6012-1A 


NOTE: In some cases, rotating the driveshaft 180 
degrees may decrease the vibration to an 
acceptable level. However, if the vibration level is 
increased, install the driveshaft in its original 
position and proceed to Step 4. 


A vehicle is more sensitive to excessive 
imbalance and/or runout at the rearward end of 
the driveshaft; therefore, locate the heavy side 
of the driveshaft by the use of the strobe light 
and transducer, as follows: 

Remove rear wheels and tires; reinstall all the 
wheel lug nuts in reverse, flat side of the nuts 
toward the drum or disc to avoid lug nut 
imbalance and to prevent the drum or disc from 
dislodging. Scribe an axial chalk line (at any 
radial location) approximately 4 inches long at 
the rear of the driveshaft. Locate the transducer 
on the bottom side of the carrier, and secure it 
in place. Run the engine and driveline at the 
worst vibration speed noted and visually note 
the position of the chalk line by use of the 
strobe light. This provides a starting point for 
the initial location of the clamps. 



LOCATING TRANSDUCER 



TRANSDUCER 
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7. Run the engine and driveline through the speed 
range. If no vibration is felt, remove the lug nuts, 
install the wheels and tires and re-install the lug 
nuts in the correct position and precede to Step 
9. However, if any vibration still exists, the 
combined weight of the two hose clamp heads 
may be in excess. To reduce this excess 
weight, rotate the clamp heads away from each 
other approximately 15 degrees (one each way 
from the original position). Run the engine and 
driveline and note if the vibration has been 
reduced. 

CAUTION: Do not run the engine on the hoist 
with the transmission engaged for extended 
periods due to the danger of overheating the 
engine and/or transmission. 


8. Continue to rotate the clamp heads apart in 
smaller angular increments until the vehicle feel 
of balance (vibration) is best. At this point, 
install the wheels and tires per Step 7 above 
and road test the vehicle to determine the 
actual degree of improvement. If satisfactory 
improvement has been obtained, proceed with 
Step 9. If no improvement has been obtained, 
the clamps must be removed and diagnosis 
should be re-directed to other areas, such as 
wheels, tires, driveline angle, and end yoke or 
companion flange runout. For additional 
information refer to Diagnosis and Testing in 
this Section. 

9. When the vehicle has been corrected to a 
satisfactory level, as determined by a road test 
evaluation, tighten the clamps securely. Clean 
thoroughly with lacquer thinner, and spray the 
clamps with a commercially available black 
paint for a finished appearance. 


SPECIFICATIONS 


DRIVESHAFT TORQUE SPECIFICATIONS - RANGER/BRONCO II 


Description 

Tbrque 

KHn 

Ft-Lbs. 

Double Cardan Driveshaft to Transfer 
Case Half Round Yoke 

16-22 

12-16 

Constant Velocity (CV) Driveshaft to Rear 
Axle/T-Case Flange BoDs 

83-118 

61-87 

Driveshaft-to-Transfer Case Flange Bolts 

83-118 

61-87 

Driveshaft-to-Rear Axle Com¬ 
panion Flange Attaching Bolts 

83-118 

61-87 

Front Driveshaft to Front Axle 

Ybke Attachment Bolts 

14-20 

10-15 
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SPECIAL SERVICE TOOLS 


Tool Number 

Description 

T63P-9171-A 

Keystone Clamp Pliers 

T68P-4602-A 

Pinion Angle Level Gauge 

T00L-4201-C 

Dial Indicator 

TOOL-6565-AB 

Cup Shaped Adapter 


CE6113-1D 


ROTUNDA EQUIPMENT 
Number 

006-01400 


Description 

Strobe Balancer 


CE7157-1A 
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REAR DRIVESHAFT ANGLES - RANGER AND BRONCO II 


Bronco II 
(4x2) (4x4) 


Ranger 
Reg. Cab 
(4x2) 


Ranger Reg. 
Cab (4x4) 
(ESC STX) 


Ranger Reg 
Cab (4x4) 
(INCL STX) 


Wheelbase 

Engine 

Trans¬ 

mission 

Rear 

Spring 

Capacity 

2388 mm 

All 

All 

All 

2743 mm 

All 

A4LD 

All 

M5 

All 

2895 mm 

All 

A4LD 

All 

M5 

All 

2743 mm 

All 

All 

All 

2895 mm 

All 

All 

All 

2743 mm 

All 

All 

All 

2895 mm 

All 

All 

All 

3177 mm 

All 

All 

All 

All 

All 

3177 mm 

All 

All 

All 


Coupling 

Shaft 

Angle 


(Degrees) (Degr 9 ees) 


Drive- 

shaft 

Angle 

(Degrees) 


161 mm 


190 mm 


190 mm 


205 mm 


205 mm 


270 mm 


270 mm 


280 mm 


280 mm 


200 mm 


200 mm 


All 270 mm 5.5 


Pinion 

Angle 

(Degrees) 


Ranger 

Super-Cab 

(4x2) 


Ranger 

Super-Cab 

(4x4) 


^Measure the Blocked Rear Ride Height (Frame Angle) between the axle tube and the Flange on the j ounce bumper as shown in the illustration. 


8.6° 5. 


AXLE TUBE 


BLOCKED REAR AXLE 
HEIGHT DIMENSION 



JOUNCE BUMPER 


CE7201-2B 
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SECTION 05-01 Driveshaft 


SUBJECT PAGE 

ADJUSTMENTS.05-01-6 

DESCRIPTION AND OPERATION 

Driveshaft with Single U-Joint.05-01-2 

Front and Rear Driveshaft with Single 

Cardan U-Joint.05-01-3 

Front Driveshaft with Double Cardan 

U-Joint.05-01-4 

Rear Driveshaft with CV (Constant 

Velocity) U-Joint .05-01-5 

DIAGNOSIS AND TESTING ..05-01-6 

DISASSEMBLY AND ASSEMBLY 

Driveshaft with Single U-Joint.05-01-10 

Front and Rear Driveshaft with Single 

Cardan U-Joint. 05-01-11 

Front Driveshaft with Double Cardan 
U-Joint.05-01-15 


SUBJECT PAGE 

DISASSEMBLY AND ASSEMBLY (Cont'd.) 

Rear Driveshaft with CV (Constant 

Velocity) U-Joint .. 05-01-17 

REMOVAL AND INSTALLATION 

Driveshaft with Single U-Joint.05-01-6 

Front and Rear Driveshaft with Single 

Cardan U-Joint.05-01-7 

Front Driveshaft with Double Cardan 

U-Joint.05-01-9 

Rear Driveshaft with CV (Constant 

Velocity) U-Joint .05-01-10 

SPECIFICATIONS .05-01-20 

VEHICLE APPLICATION.05-01-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION AND OPERATION 


The driveshaft is a tubular shaft which is used to 
transfer torque from the engine, through the 
transmission output shaft, to the differential in the 
axle, which in turn transmits torque to the wheels. 

Driveshafts differ in length, diameter, and type of 
slip and axle attachment, to accommodate various 
wheelbase and powertrain combinations. 
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DESCRIPTION AND OPERATION (Continued) 


Driveshaft with Single U-Joint 

The driveshaft used on Aerostar vehicles is 
composed of a splined slip yoke, an aluminum shaft, 
U-bolt and nut type fasteners and two universal joint 
assemblies. The splined slip yoke slides into the 
transmission extension housing. The U-bolt and nut 
fasteners attach the shaft to the rear axle 
companion flange. A universal joint assembly is 
located on each end of the shaft. 



U-BOLT 



REAR AXLE 
COMPANION 
FLANGE 


VIEW A 


E6093-2C 
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DESCRIPTION AND OPERATION (Continued) 



The splined slip yoke and transmission output 
shaft permit the driveshaft to move forward and 
rearward as the axle moves up and down. This 
provides smooth performance during vehicle 
operation. 





/ 

PLAIN YOKE ASSEMBLY—4841 



1 


PARTIAL OR NON-COUNTER BORE 




E4883-1A 


Ranger SuperCab vehicles are equipped with a 
two-piece driveshaft which includes a rubber 
coupling (manual transmission only) and a center 
bearing assembly. The rubber coupling reduces 
noise, vibration and harshness conditions, and 
shock loading on all drive-train components. The 
center bearing is an over-slung design that attaches 
directly to the crossmember. 
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DESCRIPTION AND OPERATION (Continued) 


The front driveshaft connects the power flow from 
the transfer case to the front drive axle. It 
incorporates two universal joint assemblies, a tube 
assembly, an axle attachment flange, a slip yoke 
and a dust slinger/rubber boot assembly. 


NOTE: Every time the vehicle is raised on a hoist, 
inspect the rubber boot for rips and/or tears. 
Replace if required. 




UNIVERSAL 
'JOINT ASSEMBLY 


§ 00 

QD 


OUST SLINGER/BOOT 
(INSPECT FOR RIPS 
AND/OR TEARS 
WHENEVER VEHICLE 
IS RAISED) 



DRIVESHAFT 

ASSEMBLY 


a. 



UNIVERSAL JOINT 
ASSEMBLY 


Front Driveshaft with Double Cardan 
U-Joint 

* 

The double Cardan U-Joint is used on Ranger 
SWB (4x4) and Ranger STX (4x4) Front Driveshafts. 

The front driveshaft assembly is of the double 
Cardan type which incorporates two U-joints, a 
centering socket yoke, and a center slip at the 


transfer case end of each shaft. A single U-joint is 
used at the axle end of the shafts. 

NOTE; Every time the vehicle is raised on a hoist, 
inspect the rubber boot for rips and/or tears. 
Replace if required. 


DRIVESHAFT 



FLANGE U-JOINT 

ASSEMBLY (^) 

<3 i 

QD 



artfiN 


CENTERING / 
STUDA 

REAR U-JOINT 
ASSEMBLY 




DOUBLE 

CARDAN 


YOKE AND 
CENTERING SOCKET 


FRONT U-JOINT 
ASSEMBLY 




CLAMPS 


E7165-2A 
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DESCRIPTION AND OPERATION (Continued) 


There is only one flush type fitting for the 
centering device. 

The double Cardan universal joints require 
periodic lubrication. This item is often missed during 
routine maintenance and lack of lubrication will lead 
to shortened joint life. The fitting should be serviced 
using the lubrication adapter. This can be performed 
without removing the driveshaft. 


DOUBLE CARDAN JOINT £2707-1F 


Rear Driveshaft with CV (Constant 
Velocity) U-Joint 

The CV (Constant Velocity) U-Joint Driveshaft is 
used on Bronco II (4x2) and (4x4) vehicles. The 
driveshaft transmits engine power flow from the rear 
of the transfer case to the rear axle. The driveshaft 
is attached to the transfer case flange and rear axle 
companion flange by the flanges on the outer 
bearing retainers. A plastic shroud protects and 
retains the dust boot to the bearing retainer and 
flange assembly. 


OUTER 

BEARING 

RETAINER 




E5907-2B 
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DESCRIPTION AND OPERATION (Continued) 


The CV (Constant Velocity) U-joint allows the 
driveline angle to be adjusted according to the 
up-and-down movement of the vehicle without 
disturbing the power flow. The CV U-joint is 
composed of an outer bearing retainer (and flange), 
spring, cap, circlip, inner bearing assembly and wire 
ring. The inner bearing assembly is composed of a 
bearing cage, six ball bearings and an inner race. 



The inner bearing assembly is retained to the 
shaft by a circlip. The inner bearing assembly and 
shaft are retained to the outer bearing retainer by a 
wire ring. The bearings allow the driveshaft to move 
in the up-and-down position. 

A spring and cap in the outer bearing retainer ride 
against the end of the shaft This allows fore-and-aft 
movement of the driveshaft. 

The assembly is protected from contamination by 
a rubber dust boot. 

The bearings are lubricated with High-Temp 
Constant Velocity Joint Grease E43Z-19590-A 
(ESP-M1C207-A) or equivalent. 

NOTE: The CV joint components are matched 
during manufacture and, therefore, cannot be 
interchanged with components from another CV 
joint. Extreme care should be taken not to mix or 
substitute components between CV joints. Because 
the components are matched during assembly, 
individual components are not available for service. 
If inspection determines that a component requires 
service, the entire CV joint must be replaced as an 
assembly. 



CAUTION: All driveshafts are balanced. 
Therefore, if the vehicle is to be undercoated, 
cover the driveshaft to prevent undercoating 
material from getting on the shaft. 


DIAGNOSIS AND TESTING 


Refer to Section 05-00b, General Driveshaft 
Service and Section 00-05a, Noise, Vibration and 
Harshness Diagnosis for driveshaft diagnostic and 
testing procedures. 


ADJUSTMENTS 


For adjustment procedures, refer to Section 
05-00b, General Driveshaft Service. 


REMOVAL AND INSTALLATION 


Driveshaft with Single U-Joint 

Removal 

1. To maintain driveshaft balance, mark the rear of 
the driveshaft in relation to the axle companion 
flange so they may be installed in their original 
positions. 

NOTE: When installing a new service driveshaft 
disregard Step 1. 

2. Remove the U-bolts and nuts and disconnect 
the driveshaft from the axle companion flange. 
Pull the driveshaft towards the rear of the 
vehicle until the slip yoke clears the 
transmission extension housing and seal. 
Install the appropriate plug in the extension 
housing to prevent lubricant leakage. 

CAUTION: Do not allow the driveshaft to hang 
free. Support the driveshaft during removal 
procedures. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Lubricate the slip yoke splines with Long-Life 
Lubricant C1AZ-19590-BA (ESA-M1C75-B) or 
equivalent. Remove the plug from the 
transmission extension housing. Inspect the 
housing seal for damage and replace if 
required. Install the driveshaft assembly. Do not 
allow the slip yoke assembly to bottom on the 
output shaft with excessive force. 

NOTE: When installing A new service driveshaft, 
align the factory made yellow paint mark at the rear 
of the driveshaft tube with the factory made yellow 
paint mark on the axle companion flange. 

2. Install the driveshaft jso the index mark on the 
driveshaft is in line with the index mark on the 
axle companion flange. This assures original 
driveline balance. If a vibration condition exists, 
refer to Section 05-00a, General Driving Axle 
Service and Section 00-05a, Noise, Vibration 
and Harshness Diagnosis. 

3. Install the U-bolts and nuts and tighten nuts to 
11-20 N m (8-15 ft-lb). 


Front and Rear Driveshaft with Single 
Cardan U-Joint 

Rear Driveshaft — Ranger (4x2) 

Removal 

1. To maintain driveshaft balance, mark the rear 
driveshaft yoke and axle companion flange so 
they may be installed in their original positions. 

NOTE: When installing a new service driveshaft 
disregard step one. 

2. For SuperCab vehicles—remove the bolts 
which retain the center bearing, assembly to the 
frame crossmember. Remove spacers under 
center bearing bracket, if installed. 

3. Remove the attaching bolts and disconnect the 
driveshaft from axle companion flange. Pull the 
driveshaft toward the rear of the vehicle until 
the slip yoke clears the transmission extension 
housing and seal. Install the appropriate plug in 
the extension housing to prevent lubricant 
leakage. 

CAUTION: Do not allow driveshaft to hang free. 
Support the driveshaft during removal 
procedures. 

Installation 

1. Lubricate the slip yoke splines with Long-Life 
Lubricant C1AZ-19590-BA (ESA-M1C75-B) or 
equivalent lubricant. Remove the plug from the 
transmission extension. Inspect the housing 
seal for damage; replace if required. Install the 
driveshaft assembly. Do not allow the slip yoke 
assembly to bottom on the output shaft with 
excessive force. 

NOTE: When installing a new service driveshaft, 
align the factory made yellow paint mark at the rear 
of the driveshaft tube with the factory made yellow 
paint mark on the axle companion flange. 


2. Install the driveshaft so the index mark on the 
rear yoke is in line with the index mark on the 
axle companion flange. This assures original 
driveline balance. If a vibration exists, refer to 
Section 00.05a, Noise, Vibration and 
Harshness Diagnosis. 

3. Tighten all circular flange bolts to 83-i 18 N • m 
(61-87 ft-lb). 

4. On SuperCab vehicles—tighten center beating 
attachment bolts to 37-50 N • m (27-37 ft-lb). 

NOTE: Be sure that center bearing bracket 
assembly is reinstalled "square" to the vehicle. If 
spacers were installed under the center bearing be 
sure that they are reinstalled. 


Rear Driveshaft—Ranger (4x4) (LWB) 

Removal 

1. To maintain driveshaft balance, mark the rear 
driveshaft yoke and axle companion flange so 
they may be installed in their original positions. 

NOTE: When installing a new service driveshaft 
disregard step on. 

2. For SuperCab vehicles—remove the bolts 
which retain the center bearing assembly to the 
frame crossmember. Remove spacers under 
the center bearing bracket, if installed. 

3. Remove the attaching bolts and disconnect the 
driveshaft from the axle companion flange. 
Remove the bolts which attach the driveshaft to 
the rear of the transfer case. Remove the 
driveshaft. 

Installation 

1. Install the driveshaft into the rear of the transfer 
case. Make sure that the driveshaft is 
positioned with the slip yoke toward the front of 
the vehicle. Install the bolts and tighten to 
specifications. 

NOTE: When installing a new service driveshaft, 
align the factory made yellow paint mark at the rear 
of the driveshaft tube with the factory made yellow 
paint mark on the axle companion flange. 

2. Install the driveshaft so the index mark on the 
rear yoke is in line with the index mark on the 
axle companion flange. This assures original 
driveshaft balance. If vibration exists, refer to 
Section 00-05a, Noise, Vibration and 
Harshness Diagnosis. 

3. For SuperCab vehicles—reinstall and tighten 
center bearing attachment bolts to 37-50 N-m 
(27-37 ft-lb). 

NOTE: Be sure that the center bearing bracket 
assembly is reinstalled "square" to the vehicle. If 
spacers were installed under the center bearing 
bracket, be sure that they are reinstalled. 








REMOVAL AND INSTALLATION (Continued) 


Front Driveshaft—Ranger (4x4) (NON-STX) and 
Bronco II 

Driveshaft Removal 

NOTE: All driveshafts are balanced. Mark the 
driveshaft in relation to the companion flange so that 
it may be installed in the original position. 

1. Pull back on the dust slinger to remove the boot 
from the transfer case slip yoke. 

WARNING: USE GLOVES OR A SHOP CLOTH TO 
PROTECT HANDS WHEN REMOVING THE 
SLINGER/BOOT ASSEMBLY. 


OUTPUT YOKE 


OUST SLINGER 



\PUST SLINGER/ 
BOOT 


FRONT OF VEHICLE 


TRANSFER CASE 


Remove the U-joint assembly from the front 
driving axle yoke. 

Slide the splined yoke assembly out of the 
transfer case and remove the driveshaft 
assembly. 

Inspect the boot for any evidence of rips or 
tears. If required, replace damaged boot, 
referring to the dust slinger/boot replacement 
portion of this Section. 

Inspect the stud yoke splines for wear and 
damage. Replace if required. 

Inspect the U-joint assembly for wear or 
damage. If required, replace the U-joint 
following the appropriate steps in the 
Disassembly and Assembly portion of this 
Section. 


STUD YOKE 
SPLINES 



WIDE TOOTH 
SPLINES 




AXLE YOKE 

AP 

j 

E5424-1A 


Dust Slinger/Boot Replacement 

1. Remove the boot clamp with end cutter pliers 
as shown and discard the clamp. Remove the 
boot from the stud yoke. 














05-01-9 


Driveshaft 


REMOVAL AND INSTALLATION (Continued) 


id yoke 
oove in 



Driveshaft Installation 

1. Apply a light coating of Long-Life Lubricant 
Cl AZ-19590-BA (ESA-M1C75-B) or equivalent 


to the yoke splines and the edge 
diameter of the rubber boot. 


le inner 


NOTE: This step is important because it aids in 
proper dust slinger/boot to output yoke installation. 


LUBRICATE WITH 
LONG-LIFE LUBRICANT, 
CIA2-19590-B A 







SUNGER ES554-1C 

Slide the driveshaft into the transfer case front 
output yoke assembly. Make sure the wide 
tooth splines on the slip yoke are indexed to the 
output yoke in the transfer case. 

Position the U-joint assembly in the front drive 
axle yoke in its original position. Install the bolts 
and straps. Tighten the bolts to 14-20 N • m (10- 
15 ft-lbs). 

Firmly press the dust slinger until the boot is felt 
to engage the output yoke in the transfer case. 


Front Driveshaft with Double Cardan 

U-Joint 

Removal 

1. Mark the driveshaft in relation to the transfer 
case attachment flange, and at the rear axle 
companion flange to maintain driveshaft 
balance. 

2. Remove the bolts retaining the double Cardan 
U-Joint assembly to the transfer case. 

3. Remove the bolts retaining the single U-joint 
type driveshaft end to the rear axle companion 
flange. 

Installation 

1. Position the single U-joint type driveshaft end to 
the rear axle companion flange so the scribe 
marks align. Install the bolts. 

2. Position the double Cardan U-joint assembly to 
the transfer case and install the bolts. 

3. Tighten all bolts at the rear axle to 83-118 N • m 
(61-87 ft-lbs). Tighten the bolts at the transfer 
case to 17-22 N-m (12-16 ft-lbs). 
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REMOVAL AND INSTALLATION (Continued) 


Rear Driveshaft with CV (Constant 

Velocity) U-Joint i 

Removal 

1. Mark the driveshaft in relation to the flange on 
the transfer case and the flange on the rear 
axle. 

2. Remove the bolts retaining the driveshaft to the 
transfer case flange. 

3. Remove the bolts retaining the driveshaft to the 
rear axle flange. Remove the driveshaft. 

Installation 

1. Index the driveshaft to the rear axle flange so 
that the scribe marks line up. Install and tighten 
the bolts to 83-118 N m (61-87 ft-lbs). 

2. Index the driveshaft to the transfer case flange 
so that the scribe marks line up. Install and 
tighten the bolts to 83-") 18 N-m (61-87 ft-lbs). 


DISASSEMBLY AND ASSEMBLY 



Disassembly 

1. Prior to disassembly, mark the positions of the 
driveshaft components relative to the driveshaft 
tube. All components must be reassembled in 
the same relationship to maintain proper 
balance. 

i 

2. Place the driveshaft on a suitable work bench, 
being careful not to damage the tube. 

WARNING: UNDER NO CIRCUMSTANCES IS 
THE DRIVESHAFT ASSEMBLY TO BE CLAMPED 
IN THE JAWS OF A VISE OR SIMILAR HOLDING 
FIXTURE. DENTING OR LOCALIZED FRACTURE 
OF THE TUBE MAY RESULT WHICH COULD 
CAUSE DRIVESHAFT FAILURE DURING 
VEHICLE OPERATION. 

3. Remove the snap rings that retain the bearing 
cups. 


4. Position U-joint Tool T74P-4635-C or 
equivalent on the slip yoke and press out the 
bearing. If the bearing cup cannot be pressed 
all the way out of the slip yoke, remove it with 
vise grip or channel lock pliers. 


U-JOINT BEARING REMOVAL 



5. Reposition the tool 180 degrees to press on the 
spider and remove the remaining bearing cup 
from the opposite side. 

6. Remove the slip yoke from the spider. 

7. Remove the remaining bearing cups and 
spiders from the driveshaft in the same manner. 

8. Clean all foreign matter from the yoke area at 
each end of the driveshaft. 


Assembly 

1. Start a new bearing cup into the yoke at the rear 
of the driveshaft. 

2. Position the new spider in the rear yoke and 
press the bearing cup 6.35mm (1 /4 inch) below 
the yoke surface using spacer. 

3. Remove the tool and install a new snap ring. 

4. Start a new bearing cup into the opposite side 
of the yoke. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Position U-joint Tool T74P-4635-C or 
equivalent and press on the bearing cup until 
the opposite bearing cup contacts the snap 
ring. 


U-JOINT BEARING INSTALLATION 



6. Remove the tool and install a new snap ring. It 
may be necessary to grind the surface of the 
snap ring to permit easier entry. 

7. Reposition the driveshaft and install the 
remaining new bearing cups and spider in the 
same manner. 

8. Check the universal joints for freedom of 
movement. If binding has resulted from 
misalignment during assembly, a sharp rap on 
the yokes with a brass hammer will seat the 
bearing needles. Take care to support the shaft 
end during this procedure and do not strike the 
bearings themselves. Be sure the universal 
joints are free to rotjate easily without binding 
before installing driveshaft. 

9. Lubricate the universal joint assemblies 
(service kit) with Long-Life Lubricant C1AZ- 
19590-BA (ESA-M1C75-B) or equivalent 
grease. 


Front and Rear Driveshaft with Single 
Cardan U-Joint 

Rear Driveshaft—Ranger (4x2) 

Disassembly 

1. Prior to disassembly, mark the positions of the 
driveshaft components relative to the driveshaft 
tube. All components must be reassembled in 
the same relationship to maintain proper 
balance. 

2. Place the driveshaft on a suitable workbench, 
being careful not to damage the tube. 

WARNING: UNDER NO CIRCUMSTANCES IS 
THE DRIVESHAFT ASSEMBLY TO BE CLAMPED 
IN THE JAWS OF A VISE OR SIMILAR HOLDING 
FIXTURE. DENTING OR LOCALIZED FRACTURE 
OF THE TUBE MAY RESULT WHICH COULD 
CAUSE DRIVESHAFT FAILURE DURING 
VEHICLE OPERATION. 


3. Remove the snap rings that retain the bearing 
cups. 

4. Position U-joint Tool T74P-4635-C or 
equivalent on the slip yoke and press out the 
bearing. If the bearing cup cannot be pressed 
all the way out of the slip yoke, remove it with 
vise grip or channel lock pliers. 



5. Reposition the tool 180 degrees to press on the 
spider and remove the remaining bearing cup 
from the opposite side. 

6. Remove the slip yoke from the spider. 

7. Remove the remaining bearing cups and 
spiders from the driveshaft in the same manner. 

8. Clean all foreign matter from the yoke area at 
each end of the driveshaft 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 


Start a new bearing cup into the yoke at the rear 
of the driveshaft. 

Position the new spider in the rear yoke and 
press the bearing cup 6.35mm (1 /4 inch) below 
the yoke surface using spacer. 



T74P-4635-C 


Rear Driveshaft—Ranger (4x4) (LWB) 
Disassembly 

1. Prior to disassembly, mark the positions of the 
driveshaft components relative to the driveshaft 
tube. All components must be reassembled in 
the same relationship to maintain proper 
balance. 

2. Place the driveshaft on a suitable workbench, 
being careful not to damage the tube. 

WARNING: UNDER NO CIRCUMSTANCES IS 
THE DRIVESHAFT ASSEMBLY TO BE CLAMPED 
IN THE JAWS OF A VISE OR SIMILAR HOLDING 
FIXTURE. DENTING OR LOCALIZED FRACTURE 
OF THE TUBE MAY RESULT WHICH COULD 
CAUSE DRIVESHAFT FAILURE DURING 
VEHICLE OPERATION. 

3. Remove the snap rings that retain the bearing 
cups. 

4. Position U-joint Tool T74P-4635-C or 
equivalent on the slip yoke and press out the 
bearing. If the bearing cup cannot be pressed 
all the way out of the slip yoke, remove it with 
vise grip or channel lock pliers. 


Remove the tool and install a new snap ring. 


4. Start a new bearing cup into the opposite side 
of the yoke. 

5. Position U-joint Tool T74P-4635-C or 
equivalent and press on the bearing cup until 
the opposite bearing cup contacts the snap 
ring. 

6. Remove the tool and install a new snap ring. It 
may be necessary to grind the surface of the 
snap ring to permit easier entry. 

7. Reposition the I driveshaft and install the 
remaining new bearing cups and spider in the 
same manner. 


Check the univ 
movement. If I 
misalignment dui 
the yokes with i 
bearing needles, 
end during this pi 
bearings thems« 
joints are free tc 
before installing 


ersal joints for freedom of 
binding has resulted from 
ring assembly, a sharp rap on 
i brass hammer will seat the 
Take care to support the shaft 
rocedure and do not strike the 
jives. Be sure the universal 
»rotate easily without binding 
driveshaft. 


9. Lubricate the universal joint assemblies 
(service kit) with Long-Life Lubricant C1AZ- 
19590-BA (ESA-M1C75-B) or equivalent 
grease. 



E4884-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


5. Reposition the tool 180 degrees to press on the 
spider and remove the remaining bearing cup 
from the opposite side. 

6. Remove the spider from the driveshaft. 

7. Remove the remaining bearing cups and 
spiders from the driveshaft in the same manner. 

8. Clean all foreign matter from the yoke area at 
each end of the driveshaft. 

9. Remove the clamps on the driveshaft boot seal. 
Discard the clamps. 


10. Note the orientation of the slip yoke to the 
driveshaft tube for installation during assembly. 
Mark the position of the slip yoke to the 
driveshaft tube. 

11. Carefully pull the slip yoke from the driveshaft, 
taking care not to damage the boot seal. 

12. Inspect the spline area and clean all foreign 
matter from the driveshaft splines. 


Assembly 

1. Lubricate the driveshaft slip splines with Long- 
Life Lubricant Cl AZ-19590-BA (ESA-M1C75- 
B) or equivalent. 

2. With the boot loosely installed on the driveshaft 
tube, install the slip yoke into the driveshaft 
splines in their original orientation. 

3. Using new clamps, install the driveshaft boot in 
its original position. 

4. Start a new bearing cup into the yoke at the rear 
of the driveshaft. 

5. Position the new spider in the rear yoke and 
press the bearing cup 6.35mm (1 /4 inch) below 
the yoke surface using spacer. 



T74P-4635-C 


6. Remove the tool and install a new snap ring. 

7. Start a new bearing cup into the opposite side 
of the yoke. 

8. Position U-joint Tool, T74P-4635-C or 
equivalent and press on the bearing cup until 
the opposite bearing cup contacts the snap 
ring. 

9. Remove the tool and install a new snap ring. It 
may be necessary to grind the surface of the 
snap ring to permit easier entry. 

10. Reposition the driveshaft and install the 
remaining new bearing cups and spider in the 
same manner. 

11. Check the universal joints for freedom of 
movement. If binding has resulted from 
misalignment during assembly, a sharp rap on 
the yokes with a brass hammer will seat the 
bearing needles. Take care to support the shaft 
end during this procedure and do not strike the 
bearings themselves. Be sure the universal 
joints are free to rotate easily without binding 
before installing driveshaft. 

12. Lubricate the universal joint assemblies 
(service kit) with Long-Life Lubricant C1AZ- 
19590-BA (ESA-M1C75-B) or equivalent. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Rear Driveshaft—Ranger SuperCab (4x2) (4x4) 
Driveshaft-To-Coupling Shaft 


RUBBER 

COUPLING 


DRIVESHAFT 

ASSEMBLY 


COUPLING 

SHAFT 


HALF 

ROUND 

YOKE 


CENTER 

BEARING' 

ASSEMBLY 


DRIVESHAFT AND COUPLING SHAFT ASSEMBLY 
RANGER SUPERCAB (4 X 4) WITH MANUAL TRANSMISSION 
ILLUSTRATED - OTHERS TYPICAL 


E7166-2A 


Disassembly 

1. Prior to disassembly, mark the positions of the 

driveshaft components relative to the driveshaft 
tube. All components must be reassembled in 
the same relationship) to maintain proper 
balance. I 

2. Place the driveshaft on a suitable workbench, 
being careful not to darriage the tube. 

WARNING: UNDER NO CIRCUMSTANCES IS 

THE DRIVESHAFT ASSEMBLY TO BE CLAMPED 

IN THE JAWS OF A VISE Oft SIMILAR HOLDING 

FIXTURE. DENTING OR LOCALIZED FRACTURE 

OF THE TUBE MAY RESULT WHICH COULD 

CAUSE DRIVESHAFT FAILURE DURING 

VEHICLE OPERATION. 

3. Remove the four bolts which attach the 
driveshaft to the coupling shaft. 

4. For driveshaft disassembly and assembly refer 
to Rear Driveshaft—Ranger (4x4) (LWB) in this 
Section. 

Assembly 

1. Assemble the driveshaft to the coupling shaft 
maintaining proper orientation of driveshaft to 
coupling shaft. 

2. Install the four bolts that attach the driveshaft to 
the coupling shaft. Tighten to 18-25 N • m (13-18 
Ib-ft). 


Center Bearing Replacement—SuperCab (4x2) 
(4x4) 

1. Remove driveshaft assembly from vehicle. 

2. Separate driveshaft from coupling shaft as 
described above. 

3. Remove the nut retaining the half round yoke to 
the coupling shaft and remove yoke. 

4. Check the center bearing support for wear by 
rotating the outer area while holding the 
coupling shaft. If any wear or roughness is 
evident, replace the bearing. 

5. Inspect the rubber insulator for evidence of 
hardening, cracking or deterioration. Replace if 
damaged in any way. 

6. Re-install the coupling shaft yoke. 

NOTE: Be sure the yoke is reinstalled on the 
coupling shaft in the same orientation as it was 
originally installed, the orientation is critical so that 
proper driveshaft balance and U-joint phasing is 
maintained. Tighten the attaching nut to 135-162 
N-m (100-120 ft-lb). 

7. Re-assemble driveshaft to coupling shaft, again 
maintaining proper orientation of driveshaft to 
coupling shaft. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Rubber Coupling Replacement—SuperCab 
(4x2) with Manual Tranamlaaion 

Manual transmission (4x2) SuperCab vehicles are 
equipped with a rubber coupling. This rubber 
coupling performs the function of a universal joint, 
but adds additional cushioning to the driveline. 

Replacement procedure is as follows: 

1. Prior to disassembly* mark the positions of the 
slip yoke relative to the coupling shaft tube. It is 
important that this relationship remain 
unchanged in order to maintain proper 
driveshaft balance. 

2. Remove the six bolts and nuts which hold the 
assembly together. 

3. Lubricate centering stud with Silicone Lubricant 
COAZ-1 9553-AA (ESR-M 1 3P4-A), or 
equivalent. 

4. Install rubber coupling. 

NOTE: Arrows on outside diameter of coupling point 
to the mating flanges. 

5. Reinstall nuts, bolts and washers. Ensure that 
slip yoke to coupling shaft tube orientation is 
unchanged. Tighten bolts to 55-74 N-m (41-55 
ft-lb). 


CENTER 

YOKE 


ADAPTER 


Front Driveshaft with Double Cardan 
U-Joint 

Disassembly 

1. Place the driveshaft on a suitable workbench 
being careful not to damage the tube. 

WARNING: UNDER NO CIRCUMSTANCES IS 
THE DRIVESHAFT ASSEMBLY TO BE CLAMPED 
IN THE JAWS OF A VISE OR SIMILAR HOLDING 
FIXTURE. DENTING OR LOCALIZED FRACTURE 
OF THE TUBE MAY RESULT WHICH COULD 
CAUSE DRIVESHAFT FAILURE DURING 
VEHICLE OPERATION. 

2. Mark the positions of the spiders, the center 
yoke, and the centering socket yoke as related 
to the stud yoke which is welded to the front of 
the driveshaft tube. The spiders must be 
assembled with the bosses in their original 
position to provide proper clearance. 

3. Remove the snap rings that secure the 
bearings in the front of the center yoke. 

4. Position the U-joint Tool, T74P-4635-C or 
equivalent as shown. Thread the tool clockwise 
until the bearing protrudes approximately 
9.525mm (3/8 inch) out of the yoke. 


U-JOINT TOOL 
T74P-4635-C 


5. Position the bearing in a vise and tap on the 
center yoke as shown to free it from the 
bearing. 


CENTER YOKE 



BEARING 

CUP 


E2332-1C K. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


7. Re-position the tool on the yoke and move the 
remaining bearing in the opposite direction so 
that it protrudes approximately 9.525mm (3/8 
inch) out of the yoke. 

8. Grip the bearing in a vise. Tap on the center 
yoke to free it from the bearing. 

9. Remove the spider fronji the center yoke. 

10. Pull the centering socket yoke off the center 
stud. Remove the rubber seal from the 
centering ball stud. 



11. Remove the snap rings from the center yoke 
and from the driveshaft yoke. 

12. Position the tool on the.driveshaft yoke and 
press the bearing outward until the inside of the 
center yoke almost contacts the slinger ring at 
the front of the driveshaft yoke. 


CENTER 

YOKE 


U-JOINT TOOL 
T74P-4635-C 



Pressing beyond this point can distort the 
slinger ring. The arrow shown illustrates the 
interference point. 


SLINGER 



CENTER 

YOKE 



INTERFERENCE 

POINT 


E2336-1B 


13. Clamp the exposed end of the bearing in a vise 
and drive on the center yoke with a soft-faced 
hammer to free it from the bearing. 

14. Re-position the tool and press on the spider to 
remove the opposite bearing. 

15. Remove the center yoke from the spider. 

16. Remove the spider from the driveshaft yoke in 
the same manner. 

17. Clean all serviceable parts in cleaning solvent. 
If using a repair kit, install all of the parts 
supplied in the kit. If the driveshaft is damaged, 
replace the complete shaft to be assured of a 
balanced assembly. 

18. Remove the clamps on the driveshaft boot seal. 
Discard the clamps. 

19. Note the orientation of the slip yoke to the 
driveshaft tube for installation during assembly. 
Mark the position of the slip yoke to the 
driveshaft tube. 

20. Carefully pull the slip yoke from the driveshaft, 
taking care not to damage the boot seal. 

21. Inspect the spline area and clean all foreign 
matter from the driveshaft splines. 

Assembly 

1. Lubricate the driveshaft slip splines with Long- 
Life Lubricant C1AZ-19590-BA (ESA-M1C75- 
B) or equivalent. 

2. With the boot loosely installed on the driveshaft 
tube, install the slip yoke into the driveshaft 
splines in their original orientation. 









05-01-17 


Driveshaft 


05-01-17 


DISASSEMBLY AND ASSEMBLY (Continued) 


3. Using new clamps, install the driveshaft boot in 
its original position, i 

4. To assemble the double Cardan joints, position 
the spider in the driveshaft yoke. Make sure the 
spider bosses (or lubrication plugs on kits) will 
be in the same position as originally installed. 
Press in the bearing using U-join Tool, T74P- 
4635-C or equivalent. Install the snap rings. 

5. Pack the socket relief and the ball with Long- 
Life Lubricant C1AZ-19590-BA (ESA-M1C75- 
B) or equivalent, then position the center yoke 
over the spider ends and press in the bearing. 
Install the snap rings. 

6. Install a new seal on the centering ball stud. 
Position the centering socket yoke on the stud. 

7. Place the front spider in the center yoke. Make 
sure the spider bosses (or lubrication plugs on 
kits) are properly positioned. 

8. With the spider loosely positioned on center 
stop, proceed to seat the first pair of bearings 
into the centering socket yoke, then press the 
second pair into the centering yoke. Install the 
snap rings. 

9. Apply pressure on the centering socket yoke 
and install the remaining bearing cup. 

10. On kits, lubricate the U-joints through the 
grease fitting using Long-Life Lubricant C1AZ- 
19590-BA (ESA-M1C75-B) or equivalent. 


Rear Driveshaft with CV (Constant 
Velocity) U-Joint 

Disassembly 

NOTE: The CV joint components are matched 
during manufacture and therefore cannot be 
interchanged with components from another CV 
joint. Extreme care should be taken not to mix or 
substitute components between CV joints. 

1. Remove the clamp retaining the shroud to the 
outer bearing race and flange assembly. 


CLAMP 



2. Remove the shroud, being careful not to 
damage the shroud, dust boot or outer Rearing 
race and flange assembly. Remove the shroud 
from the dust boot. The shroud can be removed 
by carefully tapping with a blunt tool. 


OUTER BEARING 



DUST 

BOOT E5911-1B 


3. Peel the boot upward and away from the outer 
bearing race and flange assembly. 


DUST 

BOOT 



E5912-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Remove the inner race and shaft assembly 
from the outer race and flange assembly. 
Remove the cap and 'spring from inside the 
outer retainer. 


Rotate the inner race to align with the cage 
windows. Remove the inner race through the 
wider end of the cage. 


OUTER RACE 
AND FLANGE 
ASSEMBLY 



With snap ring pliers, remove the circlip 
retaining the inner race assembly to the shaft. 
Discard the circlip. Remove the inner race 
assembly. 


' INNER RACE LANDS 
ALIGNED WITH 
CAGE WINDOWS 


BEARING, 

CAGE 


INNER 

BEARING' 

RACE 


E5917-1A 



E5915 1A 


7. If required, remove the clamp retaining the boot 
to the shaft and remove the boot. 

8. Pry the ball bearings from the cage with a 
screwdriver. Be careful not to scratch or 
damage the cage, race or ball bearings. 

NOTE: Any sharp edges on the screwdriver should 
be blunted to prevent scratching of the finished 
edges. 

__ SCREWDRIVER 

NOTE: THE SHARP EDGES ON 
THE SCREWDRIVER SHOULD 

o... / BE BLUNTED TO PREVENT 

acABiwr ‘ SCRATCHING OF FINISHED 

E \ ° I edges. 


BEARING 

"CAGE 


INNER V /S' r _/ . 

BEARING ~ —— — / 

RACE -- ' E5916-1A 


Assembly 

NOTE: Because CV joint components are matched 
during assembly, individual components are not 
available for service. If inspection determines that a 
component requires service, the entire CV joint must 
be replaced as an assembly. Do not replace a joint 
because the parts appear polished. Shiny ares in the 
ball races on the cage spheres are normal. Replace 
a CV joint only when inspection determines 
components to be cracked, broken or severely 
pitted. 

1. Install the inner bearing race in the bearing 
cage. Install the race through the large end of 
the cage with the counterbore facing the large 
end of the cage. 


COUNTERBORE 



LARGE 

DIAMETER 


BALL 

GROOVE 


CAGE 

WINDOW 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Push the race to the top of the cage and rotate 
the race until all the ball slots are aligned with 
the windows. This will lock the race to the top of 
the cage. 

With the bearing cage and inner race properly 
aligned, install the ball bearings. The bearings 
can be pressed through the bearing cage with 
the heel of the hand. Repeat this step until the 
remaining ball bearings are installed. 


Install the inner bearing assembly on the shaft. 
Make sure the circlip groove is exposed. 

Install a new circlip on the shaft. Do not over¬ 
expand or twist the circlip during installation. 



INNER 

BEARING 

RACE 


BALL 

BEARING 


BEARING 

CAGE 



INNER BEARING 
RACE CHAMFER' 


ola 


INNER RACE 
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Install the spring and cap in the outer bearing 
retainer and flange. 

Fill the outer bearing retainer with .085 kg (3 
oz.) of High-Temp Constant Velocity Joint 
Grease E43Z-19590-A (ESP-M1C207-A) or 
equivalent. 

Insert the inner race and shaft assembly in the 
outer bearing retainer and flange. 


4. If removed, install a new dust boot on the shaft 
using a new clamp. Make sure the boot is 
seated in its groove. 

NOTE: The clamp is a fixed diameter "push on" 
metal ring. 


SHAFT 

1 


v-— 

I CAI 


OUTER RACE 
AND FLANGE 
ASSEMBLY 
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DISASSEMBLY AND ASSEMBLY (Continued) 



11. Fill the top of the outer bearing retainer with 100 

g rams of Constant Velocity Joint Grease, 
I8RZ-19590-A (SQM-1C9004-A) or equivalent. 
Remove all excess grease from the external 
surfaces. 

12. Pull the dust boot over the retainer. Make sure 
the boot is seated in the groove. Make sure any 
air pressure which may have built up in the boot 
is relieved. 

NOTE: Insert a dulled screwdriver blade between 
the boot and outer bearing retainer and allow the 
trapped air to escape ("burp") from the boot. 


Ibrque 

MSM 

Ft-Lbs 

1 

8-15 



Driveshaft to Rear Axle Companion Flange 
U-Bott and Nut 


CES11MB 

TORQUE LIMITS - DRIVESHAFT WITH SINGLE CARDAN U-JOINT 


Circular Range Bolts 



Front Driveshaft to Front Axle Yoke 
Attachment Bolts 


SuperCab Center 

Bearing Bracket to Frame Bolts 


SuperCab Driveshaft to Coupling Shaft 
Bolts 


SuperCab One-Half Round Yoke to 
Coupling Shaft 


SuperCab Slip Yoke to Coupling 
Shaft Tube 



41-55 


CE 4886-1G 


Description 

Torque 

N-m 

Ft-Lbs 

Driveshaft-to-Transfer Case Range 
Bolts 

83-118 

61-87 

Driveshaft-to-Rear Axle Flange Bolts 

83-118 

61-87 


CE5922-1B 


TORQUE LIMITS - DRIVESHAFT WITH DOUBLE CARDAN U-JOINT 


Torque 


17-22 N-m 
(12-16 ft-lb) 


83-118 N-m 
(61-87 ft-lb) 


CE8234-1A 


Nomenclature 


Drive Shaft-to-Transfer Case Bolts 


Drive Shaft-to-Rear Axle Bolts 
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SECTION 05-02A Integral Carrier Axle—Ford 7.5 

Inch Ring Gear 
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VEHICLE APPLICATION 

Applies to All Aerostar Ranger and Bronco II 
Vehicles Equipped with Ford Integral Carrier Axle 
with 7.5 Inch Ring Gear. 


DESCRIPTION AND OPERATION 


bearings. Pinion bearing preload is maintained by a 
collapsible spacer on the pinion shaft and adjusted 
by the pinion nut. 

The housing assembly consists of a cast center 
section with two steel tube assemblies and a 
fiberglass reinforced rear cover. The cover uses a 
silicone sealant rather than a gasket. 


The rear axle assembly is an integral type 
housing, hypoid gear design with the centerline of 
the pinion set below the centerline of the ring gear. It 
is available in three ratios: 3.45:1,3.73:1 and 4.10:1. 

The hypoid gear set consists of a 7.5 inch 
diameter ring gear and an overhung drive pinion 
which is supported by two opposed tapered roller 
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VEHICLE APPLICATION 

Applies to All Aerostar Ranger and Bronco II 
Vehicles Equipped with Ford Integral Carrier Axle 
with 7.5 Inch Ring Gear. 


DESCRIPTION AND OPERATION 


The rear axle assembly is an integral type 
housing, hypoid gear design with the centerline of 
the pinion set below the centerline of the ring gear. It 
is available in three ratios: 3.45:1,3.73:1 and 4.10:1. 

The hypoid gear set consists of a 7.5 inch 
diameter ring gear and an overhung drive pinion 
which is supported by two opposed tapered roller 


bearings. Pinion bearing preload is maintained by a 
collapsible spacer on the pinion shaft and adjusted 
by the pinion nut. 

The housing assembly consists of a cast center 
section with two steel tube assemblies and a 
fiberglass reinforced rear cover. The cover uses a 
silicone sealant rather than a gasket. 
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DESCRIPTION AND OPERATION (Continued) 


The differential case is a one-piece design with 
two openings to allow for assembly of the internal 
components and lubricant flow. The differential 
pinion shaft is retained with a threaded bolt 
assembled to the case. The differential case 
assembly is mounted in the carrier between two 
opposed tapered roller bearings. The differential 
bearings are retained in the carrier by removable 
bearing caps. 


UPPER CONTROL AEROSTAR 
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DESCRIPTION AND OPERATION (Continued) 


• Differential Bearing Preload and Ring Gear 
Backlash are adjusted by the use of shims 
located between the Differential Bearing Cup/ 
Races and the Carrier Housing. 

• The use of a Pinion Depth Gauge is required for 
proper gear set adjustment. 

• The Semi-Floating Axle Shafts are held in the 
Housing by C-washer locks positioned in a slot 
on the Axle Shaft Splined End. These 
C-washers also fit into a machined recess in the 
differential side gears within the differential 
case. 

The rear axle drive piniori receives its power from 
the engine through the transmission and driveshaft. 


The pinion gear rotates the differential case through 
engagement with the ring gear, which is bolted to 
the case outer flange. Inside the case, two 
differential pinion gears are mounted on the 
differential pinion shaft which is pinned to the case. 
These pinion gears are engaged with the side gears, 
to which the axle shafts are splined. Therefore, as 
the differential case turns, it rotates the axle shafts 
and rear wheels. When it is necessary for one wheel 
and axle shaft to rotate faster than the other, the 
faster turning side gear causes the pinions to roll on 
the slower turning side gear to allow differential 
action between the two axle shafts. 
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DESCRIPTION AND OPERATION (Continued) 


COVER ASSEMBLY-4033 


SIDE GEAR AND 

C WASHER THRUST WASHER-4236 
4N237 A 
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DIFFERENTIAL 

CASE-4205 
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Rear Antilock Braking System 

Ranger and Bronco II vehicles use the Rear 
Antilock Braking System. The system is designed to 
automatically reduce brake pressure when brake 
lock-up is detected during braking or on slippery 
surfaces. The system features a multi-tooth excitor 
ring that is pressed on the differential case behind 
the ring gear. If the excitor ring is removed, it must 
be discarded and replaced with a new one. The 
excitor ring works in conjunction with an electronic 
speed sensor. This sensor is retained in a bore at 
the top of the carrier housing and fastened by one 
bolt. There is a space provided between the ring 
gear and excitor ring for measuring the ring gear 
backface runout. 


DIAGNOSIS AND TESTING 


For diagnosis and testing procedures, other than 
Ring Gear Runout, refer to Section 05-00, Driveline, 
and Section 00-05, Noise, Vibration and Harshness. 
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DIAGNOSIS AND TESTING (Continued) 


Ring Gear Runout Test 

1. On Ranger and Aerostar vehicles, install the 
dial indicator, Tool-42Ql-C or equivalent, as 
shown. On Bronco II yehicles equipped with 
Rear Antilock Brakes, mount Dial Indicator with 
Bracketry, TOOL-4201-jC, or equivalent on the 
carrier so the tip of the dial indicator contacts 
the backface of the ring gear. There is a space 
provided between the excitor ring and the ring 
gear for measuring ring gear backface runout. 
"Zero" the dial indicator. Rotate the ring gear 
and record the reading. 

2. Maximum runout is 0.102mm (0.004 inch). If the 
runout reading exceeds 0.076mm (0.003 inch) 
check for improper torque on the ring gear bolts 
or dirt between the ring gear and case. 

If after checking for improper torque or dirt, runout 
still exceeds 0.076mm (0.003 inch), the cause may 
be a warped ring gear, worn differential bearings or a 
warped differential case. Proceed with Differential 
Runout Diagnosis to find the cause of excessive 
runout. | 


RING GEAR RUNOUT- AEROSTAR 




DIAL INDICATOR 
TOOL-4201-C 


Differential Runout Check 

If the ring gear runout check (before disassembly) 
exceeds specification, the condition may be caused 
by a warped ring gear, a damaged case, excessively 
worn differential bearings or foreign material 
between mating surfaces (burrs, shavings, etc.). To 
determine the cause of excessive runout, proceed 
as follows: 

1. Remove the differential case from the axle 
housing (refer to Differential Case and Drive 
Pinion Removal in this Section) and remove the 
bolts that attach the ring gear to the differential 
case. Remove the ring gear from the case with 
a hammer and a drift. 
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DIAGNOSIS AND TESTING (Continued) 


Check the runout of the differential case flange 
with a Dial Indicator TOOL-4201-C or 
equivalent. If the runout is within specification, 
Max. 0.076mm (0.003 in), install a new ring and 
pinion gear. If the runout exceeds specification, 
the ring gear is true and the trouble is due to 
either a damaged case or bearings. Visually 
inspect the bearings. If bearings are not 
damaged, replace both the case and bearings. 
Recheck the runout with new parts (case and 
bearings). 



3. Rotate assembly to insure proper seating of 
differential bearings. 



<S) ib 


5. Install new differential bearings on the case 
hubs using Replacer Tool, T57L-4221-A1 or 
equivalent and install the differential assembly 
in the carrier without the ring gear. 

NOTE: Press against the bearing cone only. 

6. Check the case runout again with the new 
bearings. If the runout is now within limits, use 
the new bearings for assembly. If the runout is 
still excessive, the case is damaged and should 
be replaced. 
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ADJUSTMENTS 


For 
and A 


>r axle adjustments, refer to the Disassembly 
Assembly portion of this Section. 


REMOVAL AND INSTALLATION 


Axle Shaft 

I 

Removal 

1. Raise vehicle to the desired working height, and 
remove the rear wheel and tire assemblies. 
Remove the brake drums. 

Clean all dirt from the area of carrier cover with 
a wire brush and/or clbth. 

Drain rear axle lubricant by removing the 
housing cover. 

NOTE: For 3.45:1 ratio axles, refer to Steps 2,3 and 

4. For 3.73:1 and 4.10:1 ratio axles, refer to Steps 
5-8. 

2. Remove differential pinion shaft lock bolt and 
differential pinion shaft. 

NOTE: The pinion gears may be left in place. Once 
the axle shafts are removed, reinstall the pinion 
shaft and lock bolt. 


DIFFERENTIA^ PINI&N SHAFT \ 



PINION SHAFT 
LOCK BOLT 



4. Remove the axle shaft from the housing, being 
careful not to damage the oil seal. 

5. For 3.73:1 and 4.10:1 ratio axles: Remove the 
pinion shaft lock bolt. 

6. Place hand behind differential case and push 
out pinion shaft until the step on the shaft 
contacts the ring gear. 
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REMOVAL AND INSTALLATION (Continued) 



Installation j . 

NOTE: To permit axle shaft installation on 3.73:1 
and 4.10:1 axle ratios, make sure the differential 
pinion shaft step contacts the ring gear before 
performing Step 1 of this procedure. 



C-LOCKWASHER INSTALLATION- 
3.73:1 AND 4.10:1 RATIOS ONLY 


DIFFERENTIAL 
PINION SHAFT 
-STEP ON SHAFT 
MUST BOTTOM 
ON RING 
GEAR TOE 


1. Carefully slide the axle shaft into the axle 
housing. Start the splines into the side gear and 
push firmly until the button end of the axle shaft 
can be seen in the differential case. 

CAUTION: Care must be taken so as not to let 
the axle shaft splines damage the oil seal or 
wheel bearing assembly. 

2. Install the C-lockwasher on the button end of 
the axle shaft splines, then pull the shaft 
outboard until the shaft splines engage and the 
C-lockwasher seats in the counterbore of the 
differential side gear. 

3. Position the differential pinion shaft through the 
case and pinion gears, aligning the hole in the 
shaft with the lock bolt hole. Install lock bolt and 
tighten to 20-40 N • m (15-20 ft-lbs) for Aerostar, 
Ranger, and Bronco II. 

4. Clean the gasket mounting surface on the rear 
axle housing and cover. Apply a new 
continuous bead of Silicone Rubber Sealant, 
D6AZ-19562-BA (ESB-M4G92-A and ESE- 
M4G195-A) or equivalent to the carrier casting 
face. 

CAUTION: Make sure machined surfaces on 
both cover and carrier are clean before 
installing the hew silicone sealant. Inside of axle 
must be covered when cleaning the machined 
surface to prevent axle contamination. 

5. Install cover and tighten all cover bolts, 
including ratio tag bolt, to 21-27 N-m (15-20 
ft-lb). 

NOTE: Cover assembly must be installed within 15 
minutes of application of the silicone or new sealant 
must be reapplied. 

6. Add lubricant until it is 1/4-9/16 inch below the 
bottom of the filler hole in the running position. 
Install filler plug and tighten to 20-41 N-m (15- 
30 ft-lb). 


3.175-4.162mm (1/8-3/16 INCH) WIDE 
CONTINUOUS BEAD OF SILICONE 
RUBBER SEALANT D6AZ-19562-BA 
OR EQUIVALENT 


E493S-1C 
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REMOVAL AND INSTALLATION (Continued) 


Wheel Bearing and Seal 
Removal 


1. Remove the axle shaft as described in this 
Section under "Axle Shaft—Removal and 
Installation." 

2. Insert Axle Bearing Remover, T85L-1225-AH, 
and Slide Hammer, T50T-100-A or equivalents, 


into the bore as shown and position it behind 
the bearing so the tangs on the tool engage the 
bearing outer race. Remove the bearing and 
seal as a unit, using the Slide Hammer Tool, 
T50T-100-A, and Axle Bearing Remover, T85L- 
1225-AH or equivalents. 


WHEEL BEARING AND SEAL 
REMOVAL 


WHEEL 

BEARING 



AXLE BEARING 


REMOVER 

T85L-I225-AH 


SLIDE 

HAMMER 

T50T-100-A 


WHEEL 

BEARING 


AXLE BEARING 
REMOVER 
T85L-1225-AH 


SLIDE 

HAMMER 

T50T-100-A 


INSERT REMOVER TOOL INTO 
HOUSING BEH ND BEARING 


PIVOT TOOL UPRIGHT AGAINST BEARING 
PULL BEARING FROM HOUSING USING 
SLIDE HAMMER ADAPTER AS SHOWN 


E6124-2C 


Installation 

1. Lubricate the new bearing with rear axle 
lubricant and install thebearing into the housing 
bore using Axle Tube Bearing Replacer, T78P- 
1225-A or equivalent. 

2. Apply grease, Long-Life Lubricant, C1AZ- 
19590-BA (ESA-M1C75-B), or equivalent 
between the lips of thb axle shaft seal. 

3. Install a new axle shaft seal using Axle Tube 
Seal Replacer, T78P-1177-A or equivalent as 
shown in the following illustration. 

CAUTION: Installation of the bearing or seal 
assembly without the proper tool may result in 
an early bearing or seal failure. If seal becomes 
cocked in the bore during installation, remove it 
and install a new one. 

4. Install the axle shaft as described in this 
Section under "Axle Shaft—Removal and 
Installation." 



E4M6-1D 
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REMOVAL AND INSTALLATION (Continued) 


Drive Pinion Oil Seal and Companion 
Flange 

Removal 

Replacement of the pinion oil seal involves 
removal and installation of only the pinion nut and 
the axle companion flange. 

CAUTION: This operation disturbs the pinion 
bearing preload, and this preload must be 
carefully reset when assembling. 

1. Raise the vehicle and install safety stands. 
Remove the rear wheels and brake drums. 
Make scribe marks on the driveshaft end and 
the axle companion flange to ensure proper 
position of the driveshaft at assembly. 
Disconnect the driveshaft from the rear axle 
companion flange. Remove the driveshaft from 
the transmission extension housing. Install an 
oil seal replacer tool in the transmission 
extension housing to prevent oil leakage. 



SCRIBE 



2. Install an inch-pound torque wrench on the 
pinion nut. Record the torque required to 
maintain rotation of the pinion through several 
revolutions. 










05-02A-11 


Integral Carrier Axle—Ford 7.5 Inch Ring Gear 


05-02A-11 


REMOVAL AND INSTALLATION (Continued) 


While holding the companion flange with 
Companion Flange Holding Tool, T78P-4851-A 
or equivalent, remove the pinion nut. Clean the 
area around the oil seal. Place a drain pan 
under the seal, or raise the front of the vehicle 
higher than the rear. 


COMPANION FLANGE 
HOLDING TOOL . 
T78P-4851-A 


fAu. 


Mark the axle companion flange in relation to 
the pinion shaft so the flange can be reinstalled 
in the same position. 


MARK YOKE IN 
'RELATION TO PINION 





COMPANION 

FLANGE 


AEROSTAR 


COMPANION FLANGE 
HOLDING TOOL 
T78P-4851-A 








E8192-1A 
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REMOVAL AND INSTALLATION (Continued) 


5. Using Puller, T77F-4220-B1 or, equivalent, 
remove the rear axle companion flange. 


PULLER 

T77F-4220-B1 



6. Remove pinion se; 
similar tool. Discard 




Installation 

1. Check the splines on the pinion shaft to be sure 
they are free of burrs. If burrs are evident, 
remove them by using a fine crocus cloth, 
working in a rotational motion. 

2. Apply Grease, Long-Life Lubricant, C1AZ- 
19590-BA (ESA-M1C75-B) or equivalent 
between the lips of the pinion seal. Install the 
seal on Drive Pinion Oil Seal Replacer, T79P- 
4676-A or equivalent. 

3. Install the seal in the carrier using Drive Pinion 
Oil Seal Replacer, T79P-4676-A or equivalent. 


DRIVE PINION OIL SEAL 





CAUTION: Installation of the pinion seal without 
the proper tool may result in early seal failure. If 
seal becomes cocked during installation, 
remove it and install a new one. Never hammer 
on seal metal casing. 

4. Check the seal surface of the companion flange 
for scratches, nicks or a groove around the 
diameter. If any of these conditions exist, 
replace with a new companion flange. Apply a 
small amount of lubricant to the splines. Align 
the mark on the companion flange with the 
mark on the pinion shaft and install the 
companion flange. 

NOTE: The companion flange must never be 
hammered on or installed with power tools. 

5. Wipe the pinion clean. 

6. Install a new nut on the pinion shaft. Hold the 
companion flange with Companion Flange 
Holding Tool, T78P-4851-A or equivalent, while 
tightening the nut. 

7. Tighten the pinion nut, rotating the pinion 
occasionally to ensure proper bearing seating. 
Also, take frequent pinion bearing torque 
preload readings until the original recorded 
preload reading is obtained or to specification 
0.9-1.6 N-m (8-14 in-lb). Under no 
circumstances should the pinion nut be 
backed off to reduce preload. If reduced 
preload is required, a new collapsible pinion 
spacer and pinion nut must be installed. 
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REMOVAL AND INSTALLATION (Continued) 


Remove the oil seal 
transmission extension 
end of the driveshaft on 
shaft. Connect the rear 
the axle companion fla 
marks on the drive 
companion flange. Inst 
Aerostar tighten the f< 
(8-15 ft-lb). On Range 
four bolts to 95-128 N 


replacer tool from the 
housing. Install the front 
the transmission output 
end of the driveshaft to 
nge, aligning the scribe 
shaft and rear axle 
all U-bolts and nuts. On 
>ur nuts to 11-20 N-m 
r/Bronco II, tighten the 
•m (-70-95 ft-lbs). 


9. Add lubricant through the filler hole until the 
lubricant level reaches 3/8 inch ±1/4 inch 
below the bottom of the filler hole with the axle 
in the running position and the vehicle level on 
the hoist. Install fill plug and tighten to 21-41 
N-m (15-30 ft-lb). 

NOTE: All axles use Hypoid Gear Lubricant EOAZ- 
19580-AA (ESP-M2C154-A) or equivalent. 


■T1 1 


AXLE 

COMPANION 

FLANGE 



m 


■ Ldi 


SCRIBE 

MARKS 


SCRIBE MARKS 


AEROSTAR 


Axle—Aerostar 
Removal 

1. Release the parking brake cable tension as 
follows: 

a. Raise the vehicle. 

b. Pull rearward on the front cable, from 
underneath the vehicle, approximately 2 
inches. Clamp the cable behind the 
crossmember taking care to insure the 
plastic coating on the cable is not 
damaged. This will release tension on the 
rear parking brake cables. 

2. Remove the parking brake cables from the 
equalizer. Compress the tabs on the retainers 
and pull the cables through the rear 
crossmember. 

NOTE: Use a twin-post type hoist to remove the rear 
axle. 


AEROSTAR 


RETAINERS 


SCRIBE 

MARKS 


CIRCULAR 

COMPANION 

FLANGE 



/ REAR ^ 
/ CABLES 
' (TO REAR DRUM 
BRAKES) 


'EQUALIZER 


CABLE 
(TO SELF¬ 
ADJUSTER) 


REAR 

CROSSMEMBER 


EB077-1B 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


8. Lower the axle until the springs are no longer 
under compression. 



SPRING 
IN UNLOADED 
POSITION. 

"NO PRESURE 
MUST BE EXERTED 
ON SPRING 


E6080-1A 


9. Remove the lower spiring retainer, then the 
upper retainer and remove the coil spring. 

10. Raise the axle to the normal load position and 
disconnect the control arms at the axle. 


NOTE: Make sure adequate clearance exists to 
remove the bolts retaining the lower control arm to 
the axle. 


REAR SPRING 
UPPER INSULATOR , 
5536 






NUT-N620468 
40-55 N-m > 
(30-40 FT-LB) 




SPRING COIL END 
. MUST REST AGAINST 
/ RUBBER INSULATOR STOP 

' SPRING 
5534 

.INSTALL TAPER WIRE COIL 
/ SPRING WITH TAPERED (WHITE) 
COIL AT TOP 

, NUT-801670 


REAR SPRING 
UPPER RETAINER 
5A543 


BOLT-803823 
MUST BE INSTALLED 
IN DIRECTION SHOWN 


LOWER 

CONTROL ARM 
5538 


BOLT 
803823 
MUST BE 
INSTALLED IN 
DIRECTION SHOWN 


NUT-620469 



REAR SPRING 
LOWER RETAINER 
5A569 


REAR SPRING 
LOWER INSULATOR 
5X617 


SPRING COIL END MUST BE 
SEATED ON THIS ZONE. 


E6081-2C 
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REMOVAL AND INSTALLATION (Continued) 


11. Remove the bolt and nut retaining the upper 
control arm to the rear axle. Remove the upper 
control arm from the axle. Scribe a mark 
aligning the position of the cam adjuster in the 
axle bushing. 

12. Lower the axle from the vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Raise the axle into position in the vehicle. 

2. Position the upper control arm over the cam 
adjuster and bushing. Make sure the marks 


scribed on the bushing and adjuster are still in 
alignment. Install the bolt, nut and retainer. 
Tighten until snug. DO NOT TIGHTEN TO 
SPECIFIED TORQUE AT THIS TIME. 


BUSHING 
AND CAM 
ADJUSTER 


UPPER 

CONTROL 

ARM 



CAM 

ADJUSTER 
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REMOVAL AND INSTALLATION (Continued) 


Lower the axle to the Spring unloaded position. 
Place the lower insulator on the control arm. 
Place the upper insulator on top of the spring. 
The tapered coil (white colored) must face 
upward. Install the spring in position on the 
control arm and axle.i 

Install the lower retainer and nut. Tighten the 
nut to 55-88 N • m (41-64 ft-lb). 

Install the upper retainer and bolt. Tighten the 
bolt to 40-55 N • m (30-40 ft-lb). 

Raise the axle to the normal load position and 
tighten the bolt and nut retaining the lower 
control arm to the axle to 133-176 N-m (IDO- 
129 ft-lb). 

Connect the shock absorber to the lower 
control arm. Install the shock bolt nut on the 
inside of the lower cdntrol arm bracket. Install 
the nut and tighten to 54-82 N • m (40-60 ft-lbs). 

Attach the brake jounce hose and bracket to 
the frame. Connect the hose to the tube from 
the master cylinder. 


9. Install the wheel and tire assemblies on the 
brake drums. Tighten the lug nuts to 115-156 
N-m (85-115 ft-lb). 

10. Install the driveshaft making sure the scribed 
marks on the rear axle and driveshaft are in 
alignment. Install the U-bolts and nuts and 
tighten nuts to 11-20 N-m (8-15 ft-lb). 

11. Raise the vehicle and remove the jack stands. 

12. Pull the parking brake cables and retainers 
through the clips on the vehicle underbody side 
rails and through the rear crossmember. 
Connect the brake cables to the equalizer. 

13. Unclamp the front parking brake cable to 
restore cable tension. 

14. Bleed the brakes as described in Section 06-00, 
General Hydraulic Brake Service. 

15. Check and if required, adjust Pinion Rear Axle 
Angle as described in Section 00-05a, Noise, 
Vibration and Harshness Diagnosis. 


REAR AXLE 
BUMPER 
JOUNCE 
ASSEMBLY 


BOLT-803823 
MUST BE INSTALLED 
IN DIRECTION SHOWN 


^ 5 ^ 




! NUT-N620468 
11 40-55 N-m ' 

7 (30-40 FT-LB) 





NUT-801670 
133-176 N-m 
(100-129 FT-LB) 


LOWER \ 133-176 

CONTROL ARM \ (100-129 

] 5538 > 

MUST BE INSTALLED 
IN DIRECTION SHOWN 



NUT-620469 
55-88 N-m 
(41-64 FT-LB) 


REAR SPRING 
/ UPPER INSULATOR 
-X 5536 

SPRING COIL END MUST 
REST AGAINST RUBBER 
INSULATOR STOP 
SPRING 
5534 

_INSTALL TAPER WIRE COIL 

SPRING WITH TAPERED (WHITE) 
COIL AT TOP 

REAR SPRING 

_ UPPER RETAINER 

p-*-- 5A543 

•_• BOLT 

-—--___ 605919 

40-55 N-m 
(30-40 FT-LB) 

REAR SPRING 
— LOWER RETAINER 
5A569 

SPRING COIL END MUST 
BE SEATED IN THIS ZONE 


REAR SPRING 
LOWER INSULATOR 
5K617 

E6084 2D 


Axle Housing-to-Upper Control Arm 
Bushing 

Removal and Installation 

For axle housing-to-upper control arm bushing 
removal and installation procedures, refer to 
Section 04-02, Rear Suspension. 
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REMOVAL AND INSTALLATION (Continued) 


Axle—Ranger/Bronco II 

Removal 

1. Raise the vehicle on a hoist, position safety 
stands under the rear frame crossmember. 
Remove the wheels and brake drums. 

2. Drain the lubricant front the axle by removing 
the cover. 

3. Remove the axle shafts as described in this 
Section under "Axle Shaft—Removal and 
Installation." 

4. Remove the four retaining nuts from each 
backing plate to underbody. 

5. Disconnect the vent from the rear axle housing. 

6. Disengage the brake line form the clips that 
retain the line to the axle housing. 

7. Remove the hydraulic brake T-fitting from the 
axle housing, do not open the hydraulic brake 
system lines. 

8. Make scribe marks on the driveshaft end and 
the companion flange to ensure proper position 
of the driveshaft at assembly. Disconnect the 
driveshaft at the companion flange. 

9. Support the rear axle housing on a jack, and 
then remove the spring clip (U-bolt) nuts, 
remove the U-bolts and plates. 

Disconnect the lower shock absorber studs 
from the mounting brackets on the axle 
housing. 

10. Lower the axle housing and remove it from 
under the vehicle. 

Installation 

1. Raise the axle housing into position so that the 
spring clip (U-bolt) plates can be installed. 
Tighten the spring clip (U-bolt) nuts to 70-101 
N-m (55-75 ft-lbs). | 

2. Connect the lower shock absorber studs to the 
mounting bracket on the axle housing. Install 
the attaching nuts and tighten to 54-82 N • m 
(40-60 ft-lbs). 

3. Position the brake lines to the axle housing and 
secure with the retaining clips. Install the 
T-fitting. 

4. Install the brake backing plates on the axle 
housing flanges (no gaskets required). Tighten 
nuts to 28-54 N • m (20-40 ft-lbs). 

5. Apply Stud and Bearing Mount E0AZ-19554-BA 
(ESE-M4G167-A2) or equivalent to the threads 
on the vent. Install the vent and vent tube. 


6. Install the axle shafts as described in this 
Section under "Axle Shaft—Removal and 
Installation." 

7. Install the rear brake drums, wheels and tires. 

8. Connect the rear end of the driveshaft to the 
axle companion flange, making sure the 
driveshaft is installed in its original position. 

Apply Loctite Stud and Bearing Mount EOAZ- 
19554-BA (ESE-M4G167-A2) to the threads on 
the attaching bolts. Tighten bolts to 95-128 
N-m (70-95 ft-lbs). 

9. Clean the gasket mounting surface of the rear 
axle housing and cover. Apply a new 
continuous bead of Silicone Rubber Sealant, 
D6AZ-19562-BA (ESB-M4G92-A and ESE- 
M4G195-A) or equivalent to the carrier casting 
face. Allow one hour cure time before filling the 
carrier with proper amount of the specified 
lubricant. 

CAUTION: Make sure machined surfaces on 
both cover and carrier are clean before 
installing the new silicone sealant. Inside of axle 
must be covered when cleaning the machined 
surface to prevent axle contamination. 


3.175-4.162mm (1/8-3/16 INCH) WIDE 
CONTINUOUS BEAD OF SIUCONE 
RUBBER SEALANT D6A2-19562-BA 
OR EQUIVALENT 


10. Install cover and tighten all cover bolts to 20-40 
N-m 15-20 ft-lbs). 

11. Add Hypoid Gear Lubricant E0AZ-19580-AA 
(ESP-M2C154-A) or equivalent for all axles until 
the lubricant level is 1 /4 to 9/16 inch below the 
bottom of the filler hole with the axle in the 
running position. Lower the vehicle and road 
test. 


t 
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REMOVAL AND INSTALLATION (Continued) 


DISASSEMBLY AND ASSEMBLY 


Rear Antilock Brake System Sensor 
(Ranger and Bronco II) 

Removal i 

1. Remove Sensor Hold Down Bolt. Remove 


Remove Sensor 
sensor. 


2. Clean axle mounting surface, using caution to 

prevent dirt from entering axle housing. 

Installation 

1. If new sensor is to be installed, lightly lubricate 

O-ring with motor oil. 

a. Firmly grasp sensor at sides (do not install 
by applying force on connector) and push 
into axle housing, aligning mounting flange 
hole with threaded hole in axle housing. 

b. Install Hold Down Bolt and tighten to 34-41 
N-m (25-30 ft-lb). 

2. If old sensor is to be reinstalled, clean and blow 

off metal particles using shop air. 

a. Remove and replace O-ring with a new 
O-ring. 

b. Apply a light film of motor oil to O-ring. 

c. Firmly grasp sensor at sides (do not install 
by applying force on connector) and push 
into axle housing r aligning mounting flange 
hole with threaded hole in axle housing. 

d. Install Hold Down Bolt and tighten to 34-41 
N-m (25-30 ft-lb). 


HOLD DOWN 
BOLT-390356 
' TIGHTEN TO 
34-40 N-m 
(25-30 FT-LB) 




AXLE 

HOUSING 


Disassembly 

All service operations on the differential case 

assembly and the drive pinion can be performed 

with the axle housing installed in the vehicle. 

1. Raise the vehicle and place jack stands under 
the rear frame crossmember. Lower the hoist 
so that the axle drops down far enough for 
working ease. 

2. Remove the cover from the carrier rear face 
and drain the lubricant. Inspect the case 
assembly and drive pinion before removal 
following the procedures under Cleaning and 
Inspection. 

3. Remove the rear wheels and brake drums. 

4. Remove the axle shafts as described in this 
Section under "Axle Shaft—Removal and 
Installation." 

5. Make scribe marks on the driveshaft end yoke 
and the rear axle companion flange to ensure 
proper alignment at assembly. If required, 
remove the damper assembly from the axle 
carrier. Disconnect the driveshaft from the rear 
axle companion flange. Remove the driveshaft 
assembly from the vehicle. Insert an oil seal 
replacement tool in the transmission extension 
housing to prevent leakage. 

6. Check and record the ring gear runout as 
described in the Diagnosis and Testing portion 
of this Section under Ring Gear Runout Test. 

Check and record the ring gear backlash as 
described in Differential Bearing Preload and 
Ring Gear Backlash Adjustment under 
Assembly of Differential into Housing in this 
Section. 

7. Mark on differential bearing cap to ensure the 
caps are installed in their original positions 
during assembly. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


8. Loosen the differential bearing cap bolts. 

IMPORTANT NOTICE: NOTE POSITION OF 
BEARING CAPS. THEY MUST BE INSTALLED IN 
THEIR ORIGINAL POSITIONS (NOTE TRIANGLE) 

AND LOCATIONS. 


TRIANGLES CAST 
INTO BEARING CAPS 



E4763-1B 


Pry the differential case, bearing cups and 
shims out until they are loose in the bearing 
caps. Remove the beading caps and remove 
the differential assembly out of the carrier. If the 
ring gear is removed, coat ring gear bolts with 
Stud and Bearing Mqunt E0AZ-19554-BA 
(ESE-M4G167-A2) or equivalent, prior to 
installation. Tighten to 95j-115 N • m (70-85 ft-lb). 
For Ranger and Bronco II vehicles equipped 
with rear antilock brakes, refer to Ring Gear and 
Excitor Ring in the Disassembly and Assembly 
portion of this Section. For Traction-Lok 
Differentials, refer to Section 05-02c, Traction- 
Lok Limited Slip Differential—Ford. 



10. Mark the axle companion flange in relation to 
the pinion shaft. Hold the companion flange 
with the proper tool and remove the pinion nut. 
If a new gear set is being installed, the end yoke 
need not be marked. 

11. Remove the companion flange with Puller, 
T77F-4220-B1 or equivalent. With a soft-faced 
hammer, drive the pinion out of the front 
bearing cone and remove it through the rear of 
the carrier casting. 

12. Remove the drive pinion oil seal with Tool- 
1175-AC and T50T-100-A or equivalent. 
Remove the front pinion bearing cone and roller 
and slinger from the carrier casting. 


Drive Pinion 
Disassembly 

1. Remove the drive pinion, front bearing cone, 
spacer, and seal as described in this Section 
under Axle—Disassembly. 

2. To remove the pinion rear bearing cone, use 
Pinion Bearing Cone Replacer, T71 P-4621-B or 
equivalent, as shown. Measure the shim found 
under the bearing cone with a micrometer. 
Record the thickness of the shim. 

NOTE: Before assembling the rear bearing cone to 
the pinion, it will be necessary to adjust pinion depth. 



PINION BEARING 
CONE REPLACER—T71P-4621-B 


CONE AND ROLLER 
BEARING ASSEMBLY 


WOOD BLOCK 


NOTE: If for any reason a high ratio ring gear 
(3.73:1-4.10:1) is removed from the differential 
case, make sure the differential pinion shaft is 
installed in the case before installing the ring gear on 
the case. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Drive Pinion Depth Adjustment 

Individual differences in machining the carrier 
casting and the gear set and variation in bearing 
widths require a shim between the pinion rear 
bearing and pinion head, in order to locate the pinion 
for correct tooth contact with the ring gear. When 
replacing a ring and pinion gear, the correct shim 
thickness for the new gear set to be installed, is 
determined by the following procedure using Pinion 
Depth Gauge Set, T79P-4020-A as shown below. 


GAUGE TUBE 



GAUGE BLOCK 


4 


ALIGNING 

ADAPTER 



REAR PINION 
BEARING 



FRONT PINION 
BEARING 


GAUGE DISC 


Number 

DMcripUon 

T76P-4020A3 

Aligning Adapter (1.612 Incft O.D.) 

T76P-4020-A9 

Screw 

T76P-4020-A10 

Gauge Bloc* (1.700 Inch Thick) 

T76P-4020-A11 

Handle 

T78P-4020-A15 

Gauge Disc (0.894 Inch Thick) 

D80T-4020-F49 

Gauge Tuhe (2.892 Inch Thick) 


TOOL ASSEMBLED 
PER STEP 1 


E4938-2C 


1. Place the rear pinion bearing (new or used if in 
good condition) over the aligning tool and insert 
it into the pinion bearing cup of the carrier. 
Place the front bearing into the front bearing 
cup and assemble the tool handle into the 
screw and tighten to 27 N-m (20 ft-lb). 

NOTE: The gauge block must be offset to obtain an 
accurate reading. 


TOOL—T79P-4020-A / I O 

Vl Ir 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Center the gauge tube into the differential 
bearing bore. Install the bearing caps and 
tighten the bolts to 95^115 N-m (70-85 ft-lb). 
(Caps to be installed with the arrows pointing 
outboard.) 

Make sure that the gauge handle adapter 
screw, aligning adapter, gauge disc and gauge 
block assembly are securely mounted between 
front and rear bearing. Recheck tool handle 
torque prior to gauging to ensure that bearings 
are properly seated. This can affect final shim 
selection when improperly assembled. Clean 
bearing cups and differential pedestal surfaces 
thoroughly. Apply only light oil film on bearing 
assemblies prior to gauging. 

Gauge block should then be rotated several 
half turns to ensure rol ers are properly seated 
in bearing cups. Rotational torque on the gauge 
assembly should be 20 in-lb. with new bearings. 
Final position should be approximately 45° 
across gauge tube to ensure that gauge block is 
in line with gauge tube high point. This area 
should be utilized for| pinion shim selection. 
Selection of pinion shifn with gauge block not 
lined up with tube high point will cause improper 
shim selection and may result in axle noise. 

Utilize pinion shims as the gauge for shim 
selection. This will minimize errors in attempting 
to stack feeler gauge stock together or simple 
addition errors in calculating correct shim 
thickness. 


DIFFERENTIAL 

HOUSING' 


ALIGNING ADAPTER - 


INSERT SHIM HERE , 


. FRONT PINION BEARING 


REAR PINION 
' BEARING 


■ GAUGE DISC 


- GAUGE BLOCK 


'GAUGE TU8E 


NOTE: Shims must be flat. Do not use dirty, bent, 
nicked or mutilated shims as a gauge. 

• It is important to utilize a light drag on the 
shim for the correct selection. Do not 

attempt to force the shim between the gauge 
block and gauge tube. This will minimize 
selection of a shim thicker than required which 
results in a deep tooth contact in final assembly 
for integral axles. 

If the pinion has a plus (+) marking, subtract this 
amount from the feeler gauge measurement. 

If the pinion has a minus (-) marking, add this 
amount to the feeler gauge measurement. 



Drive Pinion Bearing Cups 
Disassembly and Assembly 

Do not remove the pinion bearing cups from the 
carrier casting unless the cups are worn or 
damaged. If the pinion bearing cups are to be 
replaced, drive them out of the carrier casting with a 
drift. Install the new cups with the tool shown. Make 
sure the cups are properly seated in their bores. If a 
0.038mm (0.0015 inch) feeler gauge can be inserted 
between a cup and the bottom of its bore at any 
point around the cup, the cup is not properly seated. 
Whenever the cups are replaced, the cone and 
roller assemblies should also be replaced. 



PINION BEARING CUR- 
RE? LAC ER-T71 P-4616*A 


Traction-Lok Differential Case 

Disassembly and Assembly 

Refer to Section 05-02c for service procedures 
relative to the Ford built Traction-Lok Limited Slip 
Differential. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Axle 

Assembly 

The drive pinion must be set to the correct depth 
before final assembly. Drive pinion preload requires 
that a new collapsible spacer be used when the 
pinion is removed. Drive pinion bearing preload is 
set with the drive pinion assembly installed and the 
pinion nut tightened to specification. 

Differential Bearing Preload and Ring Gear 
Backlash is adjusted with the drive pinion and 
differential case installed. Adjustment is performed 
by the installation of shims between the differential 
bearing cup and axle housing. 


Assembly of Drive Pinion and Drive Pinion 

Bearing Preload Adjustment 

1. Install the pinion front bearing and slinger. 

2. Apply grease, Long-Life Lubricant, C1AZ- 
19590-BA (ESA-M1C75-B), or equivalent 
between the lips of the pinion seal and install 
the pinion seal using Drive Pinion Oil Seal 
Replacer T79P—4676-A. 



3. From the rear of the axle housing, install the 
drive pinion assembly (drive pinion, shim(s), 
rear bearing cone and roller, and collapsible 
spacer) into the housing pinion shaft bore. 

Apply a small amount of lubricant to the 
companion flange shaft splines. Align the mark 
on the companion flange with the mark on the 
pinion stem. 

With the drive pinion in place in the housing, 
install companion flange. 

NOTE: If a new companion flange is being 
installed, disregard the scribe mark on the 
pinion stem. 

NOTE: The companion flange must never be 
hammered on or installed with power tools. 




RANGER/BRONCO II E8191-1A 


4. Start a new pinion nut. Hold the companion 
flange with Companion Flange Holding Tool, 
T78P-4851-A or equivalent. 

Tighten the pinion nut rotating the pinion 
occasionally to insure proper bearing seating. 
Take frequent pinion bearing torque preload 
readings until the original recorded preload 
reading is obtained by rotating the pinion with 
an inch pound torque wrench. 

If the original recorded preload is lower than 
specification (original bearings .9-1.5 N-m 
[8-14 in-lbs]; new bearings 1.8-3.3 N-m [16-29 
in-lbs]), tighten to specification. If the preload is 
higher than specification, tighten to original 
reading as recorded. Under no circumstances 
should the pinion nut be backed off to 
reduce preload. If reduced preload is 
required, a new collapsible pinion spacer 
and pinion nut must be installed. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly of Differential Into Housing 
Differential Bearing Preload and Ring Gear 
Backlash Adjustment 

For shim selection after A complete replacement 
of the rear axle housing, the differential assembly or 
differential side bearings, use the following 
instructions. For a ring and pinion replacement only 
or a backlash adjustment, follow Steps 9 through 13 
and Step 15, using the side bearing shims that were 
originally in the axle. 

1. With pinion depth set and pinion installed, place 
differential case gear assembly with bearings 
and cups in carrier. 

2. Install a 6.73mm (0.26$ inch) shim on left side. 

3. Install left bearing cap and tighten bolts finger 
tight. 

4. Install progressively laifger shims on the right 
side until the largest shim selected can be 
assembled with a slight drag feel. 

NOTE: Apply pressure towards left side to ensure 
bearing cup is seated. 

5. Install right side bearing cap and tighten bearing 
cup bolts to 95-115 N -jm (70-85 ft-lbs). 

6. Rotate assembly to ensure free rotation. 


Check ring gear and pinion backlash. If the 
backlash is 0.20-0.38mm (0.008-0.015 inch) 
with 0.304-0.381 mm (0.012-0.015 inch) 
preferred, proceed to Step 14. If backlash is not 
within specifications, go to Step 10, unless zero 
backlash is measured, then go to Step 8. 



E6087-1A 


If a zero backlash condition occurs, add 0.020 
inch to the right side and subtract 0.020 inch 
from the left side to allow backlash indication. 
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DISASSEMBLY AND ASSEMBLY (Continued) 




NUMBER OF 


STRIPES ANO 

DIM. A 

COLOR CODE 


2 - C-COAL 

.3070-3075 

1 -C-COAL 

.3050-.3055 

S — BLU 

■3030-.3035 

4 — BLU 

•3010-.3015 

3 — BLU 

.2990- .2995 

2 —BLU 

.2970-2975 

5 — PINK 

.2930-2935 

4 — PINK 

.2910-2915 

3 - PINK 

.2890-2895 

2 — PINK 

.2870-.2875 

1 — PINK 

.2850-2855 

5 —GRN 

.2830-.2835 

4 — GRN 

.2810-2815 

3 — GRN 

.2790-2795 

2- GRN 

.2770-.2775 

1 — GRN 

2750-.2755 

5 — WH 

.2730-2735 

4 —WH 

.2710-2715 

3~ WH 

.2690.2695 

2 —WH 

.2670-2675 

1 — WH 

.2650-2655 

5 —YEL 

.2630-.2635 

4 —YEL 

.2610-.2615 

3 —YEL 

2590-.2595 

2 —YEL 

.2570-.2575 

1 — YEL 

.2550-2555 I 

5 — ORNG 

.2530-2535 

4 — ORNG 

.2510-2515 

3 — ORNG 

.2490-2495 

2 —ORNG 

.2470-2475 

1 — ORNG 

.2450-2455 

2 —RED 

2430-.2435 

1 —RED 

.2410-.2415 


£ 1 / S BACKLASH 



BACKLASH 


RIGHT SIDE 




11. Install the shims by driving into position with 
Shim Driver, T85L-4067-AH. Install and tighten 
the bearing cap bolts to 95-115 N m (70-85 
ft-lb). 

12. Rotate assembly several times. 

13. Recheck backlash. If backlash is within 
specification, go to Step 14. If backlash is not 
within specification, repeat Step 10. Backlash 
specification is 0.20-0.38mm (0.008-0.015 
inch). Preferred range is 0.304-0.381 mm 
(0.012-0.015 inch). 


SHIM DRIVER 
T85L-4067-AH 



E612S-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


CAUTION: Make sure machined surfaces on 
both cover and carrier are clean before 
installing the new silicone sealant. Inside of axle 
must be covered when cleaning the machined 
surface to prevent axle contamination. 



CARRIER 

CASTING 

FACE 


15. Install bearing caps and tighten cap bolts to 
95-115 N-m (70-85 ft-ltj). 

16. Utilize white marking cjompound to obtain a 
tooth mesh contact pattern in your assembly. 

Pattern inspection is intended to allow technicians 
the ability to detect gross errors in set up prior to 
complete reassembly. Pattern contact should be 
within the primary area of the ring gear tooth surface 
avoiding any "narrow" or "h^rd" contact with outer 
perimeter of tooth (top to root, toe to heel). Pattern 
inspection should be on the drive (pull) side. Correct 
assembly of drive pattern will result in satisfactory 
coast performance. If grbss pattern error is 
detected, with preferred backlash of 0.30-0.38mm 
(0.012-0.015 inch), recheck pinion shim selection. 

17. Install the axle shafts as described in this 
Section under "Axle Shaft—Removal and 
Installation." 

18. Remove the oil seal replacer from the 
transmission extension housing. Install the 
driveshaft in the extension housing. Align the 
scribe marks on the cpmpanion flange and 
driveshaft and connect the driveshaft at the 
companion flange. Install U-bolts and nuts. 
Tighten nuts to 11-20 N-m (8-15 ft-lb). 

1 

19. Install the brake drums apd pushnuts. Install the 
wheel and tire on the brake drums. Install the 
wheel covers. 

20. Clean the gasket mounting surface of the rear 
axle housing and cover. Apply a new 
continuous bead of Silicone Rubber Sealant, 
D6AZ-19562-BA (ESB.M4G92-A and ESE- 
M4G195-A) or equivalent to the carrier casting 
face. 


1/8" TO 3/16" WIDE 
- CONTINUOUS BEAD 
OF SILICONE 
. RUBBER SEALANT 


E4710-1B 


Install cover and tighten cover bolts to 21-27 
N-m (15-20 ft-lb) on Aerostar. On Ranger/ 
Bronco II, tighten cover bolts to 34-47 N • m (25- 
35 ft-lbs), except the ratio tag bolt, which is 
tightened to 20-34 N-m (15-25 ft-lbs). 


BRAKE HOSE 
'CUP 


TIGHTEN BOLTS 
21-27 N-m 
(15-20 FT-LB) 


AXLE 

RATIO TAG 



22. Add Hypoid Gear Lubricant, E0AZ-19580-AA 
(ESP-M2C154-A) or equivalent for all axles 
through the filler hole until the lubricant level is 
1/4 - 9/16 inch below the bottom of the filler 
hole with the axle in the running position. If 
removed, install the damper assembly on the 
carrier housing. Lower the vehicle and road 
test. 
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DISASSEMBLY AND ASSEMBLY (Continued) 



Assembly 

1. Position the ring gear and excitor ring on the 
differential case. The tab on the excitor ring; 
must be aligned with the slot in the differential 
case as shown. Start two ring gear retaining 
bolts through the ca?e into the ring gear to 
ensure case-to-ring gear bolt hole alignment. 


CAUTION: The tab on the excitor ring must be 
aligned with the slot in the differential case. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Press the ring gear and excitor ring on the 
differential case using the ring gear as a pilot. 

3. Coat the threads of the ring gear retaining bolts 
with Stud and Bearing Mount, E0AZ-19554-BA 
(ESE-M4G167-A2) or equivalent. Install the 
bolts and alternately and evenly tighten to 
95-115 Nm (70-85 ft-lbs). 



CLEANING AND INSPECTION 


Inspection Before Disassembly of Carrier 

The differential case assembly and drive pinion 
should be inspected before they are removed from 
the carrier. These inspections can find the cause of 
the concern and determine (he resolution. 

1. Wipe the lubricant fronji the internal working 
parts and visually inspect the parts for wear 


parts and visually insp< 
and/or damage. 


2. Rotate the gears to see if there is any 
roughness which woiild indicate worn or 
damaged bearings or gears. 
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CLEANING AND INSPECTION (Continued) 


Inspection After Disassembly of Carrier 

Thoroughly clean all parts. Always use new 
solvent when cleaning bearings. Do not spin dry 
bearings with compressed air. Oil the bearings 
immediately to prevent rusting. Inspect the parts for 
any major wear or damage. Clean the inside of the 
housing before rebuilding. When a scored or 
chipped gear set is replaced, the axle housing must 
be washed thoroughly. Inspection procedures for 
individual parts are outlined below. 

Gears 

Examine the pinion and ring gear teeth for 
scoring, excessive wear, nicks and chipping. Worn, 
scored and damaged gears cannot be rebuilt to 
correct a noisy condition. 

Bearing Cups 

Check bearing cups for deep scores, galling, or 
spalling. If a 0.038mm (0.0015 inch) feeler gauge 
can be inserted between a cup and the bottom of its 
bore at any point around the cup, the cup must be 
re-seated. 

Cone & Roller Assemblies 

When operated in the cups, bearing rollers must 
turn without roughness. Examine the roller ends for 
step wear. If inspection reveals either a damaged 
cup or a damaged cone and roller assembly, both 
parts should be replaced. 


Companion Flange 

Be sure that the surfaces of the companion flange 
have not been damaged in removing the driveshaft 
or in removing the companion flange from the 
pinion. 

In addition, the following areas must be smooth 
and free of nicks: 

• The nut counterbore and seal surface. 

• The yoke end that contacts the deflector, on 
Aerostar. 

• The companion flange end that contacts the 
slinger, on Ranger/Bronco II. 

Differential Housing 

Make sure that the differential bearing bores are 
smooth. Remove any nicks or burrs from the 
mounting surfaces of the differential housing. 

Differential Case 

Make sure that the hubs where the bearings 
mount are smooth. Carefully examine the differential 
case bearing shoulders, which may have been 
damaged when the bearings were removed. The 
bearing assemblies will fail if they do not seat firmly 
against the shoulders. Check the fit (free rotation) of 
the differential side gears in their counterbore. 

Excitor Ring 

Discard, and replace with a new one if it is 
removed from the ring gear. 


SPECIFICATIONS 
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SPECIFICATIONS (Continued) 


DRIVING AXLE IDENTIFICATION (INTEGRAL 
CARRIER-CONVENTIONAL)_ 


Identification 

Tag 

Ratio 

Ring Gear 
Diameter 
(Inches) 

Differential 

Type 

Vehicle 

310B 

3.73:1 

7.5 

C2 

Ranger 

392D 

3.73:1 

7.5 

C2 

Ranger 

302B 

3.45:1 

7.5 

C2 

Ranger 

304B 

3.45:1 

7.5 

C2 

Ranger 

602D 

3.45:1 

7.5 

C2 

Bronco 11 

308D 

3.73:1 

7.5 

C2 

Ranger 


C2 = Conventional 2 Pinion 

T2 = TRACT! ON-LOK 2 PINION 


LUBRICANT CAPACITIES® 


Axli 

f- 1 

Capacities®® ; 

U.S. Pints 

Imperial Pints 

Liters 

7.5 Inch Ring Gear 

| 

Aerostar 

3.5 

2.9 

1.7 

Ranger 

5.0 

4.2 

2.5 

Bronco II 

5.5 

4.6 

2.8 


I_u-...-1___I___I___I 

® All axles use Hypoid Gear Lubricant, EOAZ-19580-AA (ESP-M2C154-A) or equivalent. 

® Approximate refill capacity. Axles should be filled to 1/4-9/16 inch below the filler hole. 

® Plus 4 ounces Friction Modifier, C8AZ-19B546-A (EST-M2C118-A) or equivalent for Traction-Lok Limited-Slip Applications. CE6409-2D 


TORQUE SPECIFICATIONS - AEROSTAR 


Description 


Torque | 

N-m 

Ft-Lbs 

Differential Bearing Cap Bolts 


95-115 

70-85 

Differential Pinion Shaft Lock Bolt 


20-40 

15-30 

Cover Bolts 


21-27 

15-20 

Filler Plug 


20-41 

15-30 

Drive Pinion Nut® 


230 

170 

Driveshaft to Axle Companion Flange 


11-20 

8-15 

Shock Absorber to Axle Bracket 


54-82 

40-60 

Ring Gear Bolts® 


95-115 

70-85 

Brake Backing Plate Bolts 

_ 

27-54 

20-40 

®See Drive Pinion Bearing Preload Sped 
®Coat bolt threads with stud and bearing 

teations also. 

mount E0AZ-19554-BA (ESE-M4G167-A2) or equivalent. CE6327-2C 


390D 

3.73:1 

7.5 

C2 

Ranger 

396D 

3.45:1 

7.5 

C2 

Ranger 

398D 

3.45:1 

7.5 

C2 

Ranger 

602G 

3.45:1 

7.5 

C2 

Bronco II 

604G 

3.73:1 

7.5 

C2 

Bronco II 

307B 

3.73:1 

7.5 

T2 

Ranger 

309B 

3.73:1 

7.5 

T2 

Ranger 

31 IB 

4.10:1 

7.5 

T2 

Ranger 

313B 

4.10:1 

7.5 

T2 

Ranger 

605G 

3.73:1 

7.5 

T2 

Bronco II 

607G 

4.10:1 

7.5 

T2 

Bronco II 


CE6465-1E 
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SPECIFICATIONS (Continued) 


TORQUE SPECIFICATIONS - RANGER/BRONCO II 


.... i 

i • 

Torque 

Description 

Nm 

Ft-Lbs 

Differential Bearing Cap Bolts 

95-115 

70-85 

Differential Pinion Shaft Lock Bolt 

20-40 

15-30 

Cover Bolts 

21-27 

15-20 

Filler Plug 

20-41 

15-30 

Drive Pinion Nut © 

230 

170 

Driveshaft to Companion Flange 

95-128 

70-95 

Leaf Spring U-Bolt Nuts 

75-102 

55-75 

Shock Absorber to Axle Bracket 

54-82 

40-60 

Ring Gear Bolts © 

95-115 

70-85 

Brake Backing Plate Bolts 

27-54 

20-40 

Rear Antilock Brake Sensor to Axle Housing 

34-41 

25-30 


©See Drive Pinion Bearing Preload Specifications also. 

©Coat bolt threads with stud and bearing mount E0AZ-19554-BA (ESE-M4G167-A2) or equivalent. CE4946-2D 


Number 

Description 

Application 

T50T-100-A 

Slide Hammer 

Universal 

T58L-101-B 

Puller, Attachment 

Universal — Use with Slide Hammer 

T78P-1177-A 

Axle Tube Seal Replacer 

Seal Installation 

T78P-1225-A 

Axle Tube Bearing Replacer 

Rear Axle Wheel Bearing and Oil Seal Installation 

T85L-1225-AH 

Rear Axle Bearing Remover 

Rear Axle Bearing Remover — Use with 

Side Hammer 

T79P-4020-A 

Pinion Depth Gauge Set 

Universal 

T76P-4020-A3 

Aligning Adapter (1.612 inch OD) 

Pinion Depth Adjustment 

T76P-4020-A9 

Screw 

Pinion Depth Adjustment 

T76P-4020-A10 

Gauge Block (1.70 inch thick) 

Pinion Depth Adjustment 

T76-4020-A11 

Handle 

Pinion Depth Adjustment 

T78P-4020-A15 

Gauge Disc (0.894 inch thick) 

Pinion Depth Adjustment 

D80T-4020-F49 

Gauge Tube (2.892 inch thick) 

Pinion Depth Adjustment 

T85L-4067-AH 

Shim Driver 

Side Bearing Preload Shim Installation 

T00L-4201-C 

Dial Indicator with Bracketry 

Axle Adjustments 

T77F-4220-B1 

Puller 

Companion Flange, Differential Side Bearing Removal 

T57L-4221-A1 

Differential Side Bearing Replacer 

Differential Case Bearing Installation 

T00L-1175-AC 

Seal Puller 

— 

T71 P-4616-A 

Pinion Bearing Cup Replacer 

Pinion Bearing Cup Installation 

T71 P-4621-B 

Pinion Bearing Cone Replacer 

Drive Pinion Bearing Cone Removal 

T53T-4621-C 

Pinion Bearing Cone Replacer 

Pinion Bearing Cone Installation 

T79P-4676-A 

Drive Pinion Oil Seal Replacer 

Drive Pinion Oil Seal Installation 

T78P-4851-A 

Companion Flange Holder 

Universal 


CE5595-2D 
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CE4945-2C 
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VEHICLE APPLICATION 

Aerostar Vehicles Equipped with the Dana Model 30 
Rear Axle. 


DESCRIPTION 


The pinion gear and shaft is supported by two 
opposed tapered roller bearings which are 
assembled in the forward side of the carrier housing. 
Pinion locating shims, installed between the rear 
bearing cup and the cup seat, control the drive 
pinion depth adjustment. The pinion bearing preload 
is controlled by shims located between the pinion 
front bearing and the shoulder on the drive pinion 
shaft. 

The differential case assembly is supported by 
two opposed tapered roller (side) bearings and 
cups, which are retained in the housing by 
removable caps. Shims, installed between each 


differential side bearing and the shoulder on the 
case, perform three functions: they take up the 
differential case side clearance; they adjust the 
backlash between ring gear and pinion; and they 
establish differential side bearing preload. 

A cover on the rear of the carrier housing provides 
access for inspection, removal and installation of 
the differential assembly and drive pinion. A metal 
tag, stamped with the gear ratio, part numbers and 
limited slip (if applicable), is secured to the housing 
by two of the cover bolts. 

The Model 30 rear axle has semi-floating axle 
shafts, meaning the axle shaft supports the load. 



E6960 2A 



DIAGNOSIS AND TESTING 


Refer to Section 05-00, Driveline. 


ADJUSTMENTS 


For adjustments refer to the specific adjustments 
in this Section under Disassembly and Assembly 
and Section 05-00, Driveline. 
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REMOVAL AND INSTALLATION 




Rear Axle j 

Removal j 

1. Release the parking brake cable tension as 
follows: 

a. Remove the boot cover from the parking 
brake control assembly. Place the control 
in the "released" position. 

Insert a steel pin through the pawl lock-out pin hole. 
The pin must be inserted from the inboard side of 
the control (larger hole) at $ slightly upward and 
forward angle then swept downward and rearward 
to displace the self-adjusting pawl to be inserted 
through the other hole. This locks out the self- 
adjusting pawl. 


PAWL LOCK OUT 
• PIN (INSERT FROM THIS 
SIDE - LARGE HOLE) 


E8237-1A 


b. Raise the vehicle. 

c. Pull rearward on the equalizer assembly 
from underneath the vehicle, about 25.4- 
50.8mm ((1.0-2.0 inches) and place a 
clamp on the front cable behind the 
crossmember. Be careful not to damage 
the plastic coating ort the cable strand. This 
will release tension on the rear parking 
brake cables. 

d. Remove the parking brake cables from; the 
equalizer. Compress the tabs on the 
retainers and pull the cables through the 
rear crossmember. To reapply tension, 
connect all cablejs and remove the 
clamping device. 1 

NOTE: Use a twin-post type hbist to remove the rear 
axle. 


RETAINERS 




CABLES 

(TO REAR DRUM 
BRAKES) 


-EQUALIZER 


CABLE 
(TO SELF¬ 
ADJUSTER) 


REAR 

CROSSMEMBER 
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REMOVAL AND INSTALLATION (Continued) 


2. Position jack stands on the frame rear lift points 
or under the rear bumper support brackets. 

3. Scribe a mark aligning the driveshaft to the rear 
axle. Remove the driveshaft. Plug the 
transmission extension housing to prevent fluid 
spillage. 

4. Remove the wheel and tire assemblies from the 
brake drums. 


Disconnect the brake lines by disconnecting 
the brake jounce hose from the master cylinder 
rear tube. Plug the tube. Remove the jounce 
hose and bracket from the frame. 

Disconnect the axle vent tube from the clip on 
the frame. 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


9. Remove the lower spring retainer, then the 
upper retainer and remove the coil spring. 

10. Raise the axle to the normal load position and 
disconnect the coritrol arms at the axle. 


NOTE: Make sure adequate clearance exists to 
remove the bolts retaining the lower control arm to 
the axle. 


REAR SPRING 
UPPER INSULATOR . 

5536 


SPRING 

5534 

INSTALL TAPER WIRE COIL 
f SPRING WITH TAPERED (WHITE) 
COIL AT TOP 


I 





NUT-N620468 
40-55 Nm' 
(30-40 FT-LB) 




BOLT-803823 
MUST BE INSTALLED 
IN DIRECTION SHOWN 


LOWER 

CONTROL ARM 
5538 



NUT-801670 


REAR SPRING 
UPPER RETAINER 
5A543 


REAR SPRING 
LOWER RETAINER 
5A569 


REAR SPRING 
LOWER INSULATOR 
5K617 


NUT-620469 
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11. Remove the bolt and nut retaining the upper 
control arm to the rear axle. Remove the upper 
control arm from the axle. Scribe a mark 
aligning the position of the cam adjuster in the 
axle bushing. 

12. Lower the axle from the vehicle. 


UPPER VIEW A 

CONTROL V,fcW A ... 

ARM - 



BOLT-803922 
135-176 N m 
(100-129 FT-LB) 


BUSHING 

5K679 




UPPER 

CONTROL 

ARM 

5500 


NUT AND 
'RETAINER 
803672 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Raise the axle into position in the vehicle. 

2. Position the upper control arm over the cam 
adjuster and bushing. Make sure the marks 


scribed on the bushing and adjuster are still in 
alignment. Install the bolt, nut and retainer. 
Tighten until snug. DO NOT TIGHTEN TO 
SPECIFIED TORQUE AT THIS TIME. 


BUSHING 
AND CAM 
ADJUSTER 



UPPER 

CONTROL 

ARM 



UPPER 

CONTROL 

ARM 



CAM 

ADJUSTER 


SCRIBE MARK ON 
CAM ADJUSTER AND 
BUSHING 


BUSHING 
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REMOVAL AND INSTALLATION (Continued) 


Lower the axle to the spring unloaded position. 
Place the lower insulator on the control arm. 
Place the upper insulator on top of the spring. 
The tapered coil (white colored) must face 
upward. Install the spring in position on the 
control arm and axle. 

Install the lower retainer and nut. Tighten the 
nut to 55-88 N • m (41 -64 ft-lb). 


Install the upper retainer and bolt. Tighten the 
bolt to 40-55 N-m (30-40 ft-lb). 

Raise the axle to the normal load position and 
tighten the bolt and nut retaining the lower 
control arm to the axle to 133-176 N-m (IDO- 
129 ft-lb). 


REAR AXLE 
BUMPER 
JOUNCE 
ASSEMBLY 


BOLT-803823 
MUST BE INSTALLED 
IN DIRECTION SHOWN 





NUT-N620468 
40-55 N-m ' 
(30-40 FT-LB) 





REAR SPRING 
• UPPER INSULATOR 
5536 


SPRING 

5534 

INSTALL TAPER WIRE COIL 
SPRING WITH TAPERED (WHITE) 
COIL AT TOP 


LOWER 

CONTROL ARM 
5538 


NUT-801670 ' ^ 

133-176 N-m NUT-620469 
(100-129 FT-LB) 55-88 N-m 
(41-64 FT-LB) 


REAR SPRING 
UPPER RETAINER 
5A543 


BOLT 
605919 
40-55 N-m 
(30-40 FT-LB) 


REAR SPRING 
■ LOWER RETAINER 
5A569 


REAR SPRING 
LOWER INSULATOR 
5K617 
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7. Connect the shock absorber to the lower 
control arm. Install the shock bolt nut on the 
inside of the lower control arm bracket. Install 
the nut and tighten to 55-88 N-m (41-64 ft-lb). 

8. Connect the axle vent hose to the clip on the 
frame. Route the hose in the far left hand hole 
in the crossmember and secure the clip in the 
second hole from the left. 

9. Attach the brake jounce hose and bracket to 
the frame. Connect the hose to the tube from 
the master cylinder. 

10. Install the wheel and tire assemblies on the 
brake drums. Tighten the lug nuts to 115-156 
N-m (85-115 ft-lb). 

11. Install the driveshaft making sure the scribed 
marks on the rear axle and driveshaft are in 


alignment. Install the U-bolts and nuts and 
tighten nuts to 11-20 N-m (8-15 ft-lb). 

12. Raise the vehicle and remove the jack stands. 

13. Pull the parking brake cables and retainers 
through the clips on the vehicle underbody side 
rails and through the rear crossmember. 
Connect the brake cables to the equalizer. 

14. Unciamp the front parking brake cable to 
restore cable tension. 

15. Bleed the brakes as described in Section 06.00, 
General Hydraulic Brake Service. 

16. Check and if required, adjust Pinion Rear Axle 
Angle as described in Section 00-05A, Noise, 
Vibration and Harshness. 
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REMOVAL AND INSTALLATION (Continued) 


Axle Housing-to-Upper Control Arm 
Bushing 

Removal and Installation 

For axle housing-to-upper control arm bushing 
removal and installation procedures, refer to 
Section 04-02, Rear Suspension. 


Rear Axle Shaft—Wheel Bearings and 
Seal 

The rear axle shafts, wheel bearings and oil seals 
can be replaced without removing the carrier 
assembly from the axle housing. 

Axle shafts are the same length and therefore 
interchangeable between the right and left sides of 
the individual vehicle. 

NOTE: Axle shafts are not interchangeable between 
vehicle models. 

A tapered roller bearing with integral outer seal is 
used on all axles. 


Removal 

1. Remove the wheel cover or hub cap, wheel and 
tire from the brake drum. 

2. Remove the drum from the flange. 

3. Working through the hole provided in the axle 
shaft flange, remove the nuts that secure the 
wheel bearing retainer plate. 

CAUTION: The backing plate retaining nuts are 
of the torque prevailing design and once 
removed are not to be reused. 



Remove the axle shaft carefully so as not to 
damage the outer seal rubber. The bearing cup 
will normally stay in the axle housing when the 
axle shaft is removed. The bearing cup must 
be removed from the axle housing. Use a 
standard slide-hammer-type puller and Bearing 
Cup Puller Tool T77F-1102-A or equivalent as 
shown in the illustration. Remove the brake 
backing plate and wire it to the chassis. 












05-02B-9 


Dana Model 30 Rear Axle 




05-02B-9 


REMOVAL AND INSTALLATION (Continued) 


If the wheel bearing or seal is to be replaced, 
the inner retainer ring must first be removed. 
Never apply heat to do this. 

Drill a 6.35-12.70mm (1/4-1/2 inch) hole in the 
outside diameter of the inner retainer to a depth 
approximately 9.53mm (3/8 inch) the thickness 
of the retainer ring. Do not drill all the way 
through the retainer ring because the drill will 
damage the axle shaft. 


8. Put the outer bearing cup on the axle shaft 
assembly and place the axle shaft in the Tool 
(T75L-1165-A, B, C or equivalent) as shown. 

9. Assemble the two halves of the Remover Collet 
and tighten the bolts. 

10. Press the bearing and seal assembly off the 
shaft. Never use heat as this would damage 
the axle shaft. 




1/4 -1/2 INCH 
^ DRILL 



PLATE—T75L«1165*6 


AXLE SHAFT ASSEMBLY 


OUTER 

BEARING 

CUP 


^ TUBE 
ASSEMBLY' 
T75L 116S-C 


TUBE ASSEMBLY 


T75L-1165-C 



(AXLE SHAFT 



OUTER RETAINER 


(OR BRAKE ADAPTOR) 



7. After drilling the retainer ring, use a chisel 
positioned across the drilled hole and strike 
sharply to split the retainer ring. 

Although the retainer must be scrapped, the 
bearing can be reused provided Tool T75L- 
1165-A, B or C or equivalent is used to remove 

it. IF THIS TOOL IS NOT USED, THE 
BEARING MUST BE SCRAPPED. 


REMOVER-T75L-1165-A 

1 

REMOVER-T75L-1165-A 


62684-1C 



Installation 


Install the outer retainer plate (if it had been 
removed) making sure it is not put on 
backwards. 

Place the new lubricated seal and lubricated 
bearing on the axle shaft making sure the cup 
rib ring is facing the axle flange. 
















05-028*10 


Dana Modal 30 Rear Axle 


05-02B-10 


REMOVAL AND INSTALLATION (Continued) 


3. Press the tapered-bearing and seal assembly 
onto the axle shaft using Tools T75L-1165-B, 
Service Plate and Adapter Tool T75L-1165-DA 
or equivalents. Apply sufficient pressure to seat 
the bearing against the axle shaft shoulder. Do 
not attempt to press on the bearing retainer at 
the same time. 



T7SL-1165 DA PRESS BED 


4. Position a NEW bearing retainer on the shaft, 
then press it into position firmly against the 
bearing. 

5. Apply Long-Life Lubricant C1AZ-19590-BA 
(ESA-M1C75-B) or equivalent to the outer 
diameter of the cup and the seal. Install the 
brake backing plate and attaching bolts. 

6. Before sliding the shaft assembly into the axle 
housing, ensure that the outer seal is fully 
mounted on the bearing. 

7. Carefully slide the axle shaft into the housing. 
Start the axle splines into the side gear, and 
push the shaft in until the bearing bottoms in the 
housing. 

8. Install the bearing retainer plate and the nuts 
that secure it. Tighten the nuts to 34-47 N • m 
(25-35 ft-lb). 

9. Install the brake drum. 

10. Install the wheel and tire on the drum. Install the 
wheel cover. 

11. Add lubricant through the filler hole until the 
lubricant level reaches 3.8 inch ± 1/4 inch 
below the bottom of the filler hole. The axle 
must be in the running position, and the vehicle 
level on the hoist. 



Drive Pinion Oil Seal and Axle End Yoke 

Removal 

Replacement of the pinion oil seal involves 
removal and installation of only the pinion nut and 
the axle end yoke. 

CAUTION: This operation disturbs the pinion 
bearing preload, and this preload must be 
carefully reset when assembling. 

1. Raise the vehicle and install safety stands. 
Remove the rear wheels and brake drums. 
Make scribe marks on the driveshaft end and 
the axle end yoke to ensure proper position of 
the driveshaft at assembly. Disconnect the 
driveshaft from the rear axle end yoke. Remove 
the driveshaft from the transmission extension 
housing. Install an oil seal replacer tool in the 
transmission extension housing to prevent oil 
leakage. 

2. Install an inch-pound torque wrench on the 
pinion nut. Record the torque required to 
maintain rotation of the pinion through several 
revolutions. 
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REMOVAL AND INSTALLATION (Continued) 


3. While holding the end yoke with End Yoke 
Holding Tool, T78P-4851-A or equivalent, 
remove the pinion nut. Clean the area around 
the oil seal. Place a drain pan under the seal, or 
raise the front of the vehicle higher than the 
rear. 


END YOKE 
HOLDING TOOL 
T78P-4851-A 



4. Mark the axle end yoke in relation to the pinion 
shaft so the flange can be reinstalled in the 
same position. 


a to 


E6963-1A 


5. Using Puller T77F-4220-B or equivalent, 
remove the rear axle end yoke. 

PULLER 

T77F-4220-B1 



6. Remove pinion ses 
similar tool. Discard 




Installation 

1. Check the splines on the pinion shaft to be sure 
they are free of burrs. If burrs are evident, 
remove them by using a fine crocus cloth, 
working in a rotational motion. 

2. Apply Grease, Long-Life Lubricant, C1AZ- 
19590-BA (ESA-M1C75-B) or equivalent 
between the lips of the pinion seal. Install the 
seal on Drive Pinion Oil Seal Replacer, T79P- 
4676-A or equivalent. 

3. Install the seal in the carrier using Drive Pinion 
Oil Seal Replacer, T79P-4676-A. 


DRIVE PINION OIL SEAL 

REPLACER—T79P4676A 




CAUTION: Installation of the pinion seal without 
the proper tool may result in early seal failure. If 
seal becomes cocked during installation, 
remove it and install a new one. Never hammer 
on seal metal casing. 

4. Check the seal surface of the yoke for 
scratches, nicks or a groove around the 
diameter. If any of these conditions exist, 
replace with a new yoke. Apply a small amount 
of lubricant to the end yoke splines. Align the 
mark on the end yoke with the mark on the 
pinion shaft and install the yoke. 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: The companion flange must never be 

hammered on or installed with power tods. 

5. Wipe the pinion clean. 

6. Install a new nut on the pinion shaft. Hold the 
end yoke with Companion Flange Holding Tool, 
T78P-4851 -A or equivalent, while tightening the 
nut. 

7. Tighten the pinion nut, rotating the pinion 
occasionally to ensure proper bearing seating. 
Also, take frequent pihion bearing torque 
preload readings until the original recorded 
preload reading (or a specification of 20-40 
in-lb) is reached. Under no circumstances 
should the pinion nut be backed off to 
reduce preload. If reduced preload is 
required, pinion must be shimmed and 
pinion nut must be tightened to 271*298 
N m (200-220 ft-lb). 

8. Remove the oil seal replacer tool from the 
transmission extension housing. Install the front 
end of the driveshaft on the transmission output 
shaft. Connect the rear end of the driveshaft to 
the axle end yoke, aligning the scribe marks on 
the driveshaft and rear axle end yoke. Install 
U-bolts and nuts. Tighten the four nuts to 11-20 
Nm (8-15 ft-lb). 

AXLE 



9. Add lubricant through the filler hole until the 
lubricant level reaches 3/8 inch ± 1/4 inch 
below the bottom of the filler hole with the axle 
in the running position and the vehicle level on 
the hoist. Install fill plug. 

NOTE: All axles use Hypoid Gear Lubricant C6AZ- 
19580-E (ESW-M2C105-A) or equivalent. 


DISASSEMBLY AND ASSEMBLY 


Inspection Before Disassembly of Carrier 

The differential case assembly and drive pinion 
should be inspected before they are removed from 
the carrier casting. These inspections can find the 
cause of the complaint and determine the 
resolution. t 


1. Wipe the lubricant from the internal working 
parts and visually inspect the parts for wear 
and/or damage. 

2. Rotate the gears to see if there is any 
roughness which would indicate defective 
bearings or gears. 

3. Check the ring gear teeth for signs of scoring, 
abnormal wear or nicks/chips. 



4. Set up a dial indicator, TOOL-4201 -C or 
equivalent and check ring gear backlash and 
ring gear backface runout. Refer to the 
Specification at the end of this Section for 
allowable conditions. 


RING GEAR RUNOUT- AEROSTAR 















Inspection After Disassembly of Carrier 

Thoroughly clean all parts. Always use new 
solvent when cleaning bearings. Do not spin dry 
bearings with compressed air. Oil the bearings 
immediately to prevent rusting. Inspect the parts for 
any major defects. Clean the inside of the housing 
before rebuilding. When a scored or chipped gear 
set is replaced, the axle housing must be washed 
thoroughly. Inspection j procedures for individual 
parts are outlined below. 

Gears 

Examine the pinion and ring gear teeth for 
scoring, excessive wear, nicks and chipping. Worn, 
scored and damaged gears cannot be rebuilt to 
correct a noisy condition. 

Bearing Cups 

Check bearing cups for deep scores, galling, or 
spalling. If a 0.038mm (0.0015 inch) feeler gauge 
can be inserted between a cup and the bottom of its 
bore at any point around the cup, the cup must be 
re-seated. 


Cone & Roller Assemblies 

When operated in the cups, bearing rollers must 
turn without roughness. Examine the roller ends for 
step wear. If inspection reveals either a damaged 
cup or a damaged cone and roller assembly, both 
parts should be replaced. 

Drive Pinion End Yoke 

Be sure that the surfaces of the end yoke have not 
been damaged in removing the driveshaft or in 
removing the end yoke from the pinion. The end of 
the yoke that contacts the stinger as well as the nut 
counterbore and seal surface must be smooth and 
free of nicks. 

Carrier Housing 

Make sure that the differential bearing bores are 
smooth. Remove any nicks or burrs from the 
mounting surfaces of the carrier housing. 

Differential Case 

Make sure that the hubs where the bearings 
mount are smooth. Carefully examine the differential 
case bearing shoulders, which may have been 
damaged when the bearings were removed. The 
bearing assemblies will fail if they do not seat firmly 
against the shoulders. Check the fit (free rotation) of 
the differential side gears in their counterbore. 


SIDE 

GEAR MATE 

\ GEAR 


BEARING 

CUP 

BEARING \ m ATE 
CAP \ SHAFT 


SELECTIVE 
SHIMS' 



' BEARING 


IY® 


OIL 

SUNGER 


BEARING 

CARRIER CUP 


WASHER 


| COMPANION 

OH. FLANGE 

SEAL 


PINION OUTER 
BEARING 



SELECTIVE 

SHIMS 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly [ 

1. Remove the axle from the vehicle as outlined in 
Removal and Installation 

2. Remove the axle shafts as outlined in the 
Removal and Installaton portion of this 
Section. 

3. Position suitable container under differential 
carrier. Remove cover plate and drain lubricant 
from axle. The lubricant will drain out as the 
cover plate is removed. Tip carrier to allow 
lubricant to drain completely. 

4. Remove any residual gasket material from 
carrier mating surface. Also clean cover face of 
carrier, making sure it is free of any nicks or 
burrs. 

5. Loosen capscrews and remove bearing caps. 

NOTE: Mating letters are stamped on bearing caps 

and carrier. This is important at time of assembly as 

they are to be assembled exactly as removed. 

Letters are in vertical and hoHzontal positions. 


BEARING 


DIAL INDICATOR 
D78P-4201-B 



Place Differential Housing Spreader, TOOL- 
4000-E or equivalent on the case. Install Dial 
Indicator D78P-4201-B or equivalent on the 
carrier housing. Do not spread housing more 
than 0.38mm (0.015 inch). 



DIFFERENTIAL 
HOUSING SPREADER 
TOOL-4DOO-E 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Remove differential bearings with special tool, 
Universal Bearing Remover D81L-4220-A or 
equivalent. Place the tool in a vise when 
removing bearing. Wire shims, bearing cup and 
bearing cone together. Identify from which side 
they were removed. (Ring gear side or opposite 
side.) If shims are damaged, replace with new 
ones at time of assembly. Shims are available in 
thicknesses of 0.08, 0.13, 0.25, and 0.76mm 
(0.003,0.005,0.010, and 0.30 inch). Reposition 
case in puller and remove other bearing cone 
as described above. Replace bearings 
whenever they are removed from the carrier. 



10. Replace case in vise and use a small drift to 
drive out the lockpin that secures the pinion 
mate shaft. 




11. Remove pinion mate shaft with drift. 


PINION 
MATE GEAR 


PINION MATE SHAFT 


9. Place a few shop towels over the vise to 
prevent the ring gear teeth from being nicked 
when it falls from the differential carrier. Place 
case in vise. Remove ring gear bolts. Tap ring 
gear with a rawhide hammer to free it from the 
case. Remove case and ring gear from vise. 

NOTE: Whenever removing the ring gear bolts, 
always replace with new bolts upon assembly. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


12. To remove side gears apd pinion mate gears, 
rotate the side gears. This will allow the pinion 
mate gears to turn to the opening of the case. 
Remove pinion mate gears and also the 
spherical washers behind the gears. Lift out 
side gears and thrust washers. Inspect all parts, 
including the machined surfaces of the case 
itself. If excessive wear is visible on all parts, it 
is suggested that the complete differential 
assembly be replaced. If any one of the gears 
are to be replaced, THEY ARE TO BE 
REPLACED AS A SET. 


15. Remove pinion by tapping with a rawhide 
hammer. Catch the pinion with your hand to 
prevent it from falling to the ground and being 
damaged. 

NOTE: On the spline end of the pinion there are 
bearing preload shims. These shims may stick to the 
pinion or bearing or even fall out. These shims are to 
be collected and kept together since they will be 
used later in assembly. Try not to damage shims. If 
shims are damaged, replace with new ones. Shims 
are available in thicknesses of 0.08, 0.13, 0.25, and 
0.76mm (0.003, 0.005, 0.010, and 0.030 inch). 




PINION 
MATE GEAR 


SIDE GEAR 


E6347-1A 


13. Turn nose of carrier in a horizontal position, 

remove pinion nut. Hold end yoke or flange with 
tool T57T-48S1-B Compjanion Flange Holding 
Tool or equivalent, and remove pinion nut and 
washer. > 

14. Remove end yoke or flange with T65L-4851 -B, 
(or equivalent) Yoke Remover. If end yoke or 
flange shows wear in the area of the seal 
contact, it should be replaced. 



E6967-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


16. Pull out pinion seal with puller T77F-1102-A, 
Bearing Cup Puller and T50T-100-A, Slide 
Hammer or equivalents. Discard seal. 
REPLACE WITH NEW ONE AT TIME OF 
ASSEMBLY. Remove bearing cone and outer 
oil slinger. 


SLIDE HAMMER 
T50T-100-A 




BEARING CUP 
PULLER' 
T77F 1102-A 


17. Turn nose of carrier down. Remove outer pinion 
bearing cup with Bearing Cup Remover T86T- 
4628-BH and Driver Handle T80T-4000-W or 
equivalents. Locate driver on back edge of cup; 
drive cup out of carrier. 


CAUTION: Do not nick carrier bore. 

NOTE: The front carrier section may vary in pinion 
bore depth due to the possibility of the need for 
either a baffle or slinger or both. 




PINION BEARING 
CUP REMOVER 
T86T-4628-BH 


HANDLE 

D80T-4000-W 



OUTER CUP REMOVAL 
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DISASSEMBLY AND ASSEMBLY (Continued) 


18. Remove the inner bearing cup with Bearing Cup 
Remover T86T-4628-AH and Driver Handle 
T80T-4000-W or equivalents. 

NOTE: Shims are located between the bearing cup 
and carrier bore and may also include an oil baffle. If 


shims and baffles are bent or nicked, they should be 
replaced at time of assembly. Wire shim stacks 
together and measure each. If stack has to be 
replaced, replace with same thickness. 



PINION BEARING 
CUP REMOVER 
T86T-4628-AH 



HANDLE 
D81L-4000-A 


INNER CUP REMOVAL 


E7168-2A 


NOTE: Both baffle and slinger are part of the pinion 
adjustment shims and are to be kept intact for 
assembly. 

The baffle serves the same purpose as a dam, to 
assure that the pinion bearings are maintained with 
lubricant. 

The slinger serves the purpose of assisting the 
lubricant to flow up through the oil channels to 
lubricate the pinion bearings. If used, they are part of 
the pinion setting adjustment. 



OIL 

SLINGER 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Differential Case 

Assembly 

1. Place differential case in vise. Apply grease, 
Long-Life Lubricant, C1AZ-19590-BA (ESA- 
M1C75-B) or equivalent, to new side gear thrust 
washers and to hubs and thrust face of the new 
side gears. Assemble both side gears. Apply 
grease to the new spherical washers, and the 
new pinion mate gears. Assemble new pinion 
mate gears and washers. 

2. Assemble both side gears and thrust washers, 
hold in place with hand, then assemble the 
pinion mate gears and washers to hold the side 
gears in place. An easy way to assemble the 
side gears and pinion mate gears is to have all 
parts lubricated before assembly. 

3. Rotate the side gears until the holes of the 
washers and pinion gears line up with the holes 
of the case. If the gears cannot be rotated by 
hand, install one of the axle shafts into the side 
gear spline and use a pipe wrench to turn the 
shaft. 





E6350-1A 


Use a drift to line up the holes with those of the 
differential case. 

Assemble pinion mate shaft, drive on shaft to 
remove drift. Be sure lockpin hole of the shaft is 
lined up with the lockpin hole of the case. 


Be sure flange face of the case is free of nicks 
or burrs. Assemble ring gear to case. Line up 
holes of the ring gear with those of the case. 
Use new ring gear bolts. Draw up bolts 
alternately and evenly. Tighten ring gear bolts 
to 75-81 N-m (45-60 ft-lb). 

Install Master Differential Bearings, Tool T86T- 
4222-AH or equivalent onto case using 
Differential Side Bearing Replacer T85M-4221- 
A, or equivalent. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Assemble differential case into carrier (less 
pinion). Mount dial indicator with a magnetic 
base as shown. Locate tip of indicator on flat 
surface of one of the ring gear bolt spot faces. 
Force differential assembly as far as possible in 
the direction towards the indicator. With force 
still applied, set indicator at zero. 

NOTE: Dial indicator should have a minimum travel 
of 5.08mm (0.200 inch). 


This reading is the total differential case end 
play which will be needed in Step 6 of Assembly 
of Differential into Housing in this Section. 



DIAL 

zotjl 

y INDICATOR 

J 

/ TOOL-4201-C 



10. Force the differential assembly as far as it will 
go in the opposite direction. Repeat these steps 
until you have obtained the same reading. 
Record the reading of the indicator. This will be 
the total amount of shims required (less 
preload) and will be calculated later during 
assembly. After making sure the readings are 
correct, remove indicator and differential 
assembly from housing. DO NOT REMOVE 
MASTER BEARINGS (T86T-4222-AH OR 
EQUIVALENT) FROM DIFFERENTIAL CASE 
AT THIS TIME. 


DIAL INDICATOR 
TOOL-4201-C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


The distance from the centerline of the ring 
gear to the button end of the pinion is 57mm 
(2.250 inch). 

On the button end of each pinion, there is 
etched a plus (+) number, a minus (-) number, 
or a zero (0) number which indicates the best 
running position for each particular gearset. 
This dimension is controlled by the shimming 
behind the inner pinion bearing cup. 

For example—If a pinion is etched a plus (+3), 
this pinion would require 0.08mm (0.003 inch) 
less shims than a pinion etched "0". This 
means by removing shims, the mounting 
distance of the pinion is increased 57mm (2.250 
inch), which is just what (+3) indicates. Or if a 
pinion is etched (-3), we would want to add 
0.08mm (0.003 inch) more shims than would be 
required if the pinion were etched "0". By 
adding (0.003 inch) shims, the mounting 
distance of the pinion was decreased to 57mm 
(2.250 inch), which is just what (-3) indicated. 

If the old ring and pinion set is to be reused, 
measure the old shim pack and build a new 


shim pack to this same dimension. If a baffle is 
used in the axle assembly, it is considered as 
part of the shim pack. 

To change the pinion adjustment, shims are 
available in thicknesses of 0.08, 0.13, and 
0.25mm, (0.003, 0.005, and 0.010 inch). 

NOTE: If baffle or slinger is bent or mutilated, it 
should be replaced. 

Measure each shim separately with a 
micrometer and add together to get the total 
shim pack thickness from the original buildup. 

If a new gearset is being used, notice the (+) or 
(-) etching on both the old and new pinion and 
adjust the thickness of the new shim pack to 
compensate for the difference of these two 
figures. 

For example—If the old pinion reads m+5 (+2) 
and the new pinion is m-5 (-2), add 0.10mm 
(0.004 inch) shims to the original shim pack. 


PMON SETTING CHART - METRIC 


Old Pinion 
Marking 



+ 0.008 


+ 0.007 


+ 0.006 


+ 0.005 


+ 0.004 


-1 

+ 0.003 

-2 

+0.002 

-3 

+ 0.001 


ai- nUiln n 11 -- 

NOW rWmXl MSfKniQ 




-0.001 

-0.002 

-0.002 

-0.003 

-0.003 

-0.004 


- 0.001 


- 0.002 


-0.003 


-0.004 


-0.005 


-0.006 



+4 


0 


- 0.001 


- 0.002 


-0.003 


-0.004 


-0.005 


-0.006 


-0.007 


-0.008 





Depth Gauge Check 

1. Refer to chart for the correct tools for the 
particular axles. 

NOTE: If any of the gauge surfaces become nicked, 
the high spots must be removed with a medium India 
oilstone to ensure correct readings. 


Description 

Number 

Handle 

T76P-4020-A11 

Screw 

T76P-4020-A9 

Gauge Block 

T80T-4020-F42 

Aligning Adapter 

T76P-4020-A2 

Gauge Disc 

D80T-4020-F44 

Gauge Tube 

D80T-4020-F49 

Final Check Gauge Block 

T76P-4020-A10 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Place a new inner pinion bearing over the 
proper aligning adapter and insert into the 
pinion bearing retainer assembly. Place the 
outer pinion bearing (new or used if in good 
condition) into the bearing cup and assemble 
the handle onto the screw and hand tighten. 
Note the 3/8 inch square drive in the handle to 
be used for obtaining the proper pinion bearing 
preload. Tighten to preload of 2.26-4.53 N-m 
(20-40 in-lb). 

3. Center the proper gauge tube into the 
differential bearing bore. Install the bearing 
caps and tighten capscrews to 47-68 N • m (35- 
50 ft-lb). 

4. Using a feeler gauge tool or shims, select the 
thickest feeler shim that will enter between the 
gauge tube and the gauge block. Insert the 
feeler gauge directly along the gauge block to 
insure a correct reading. The feeler gauge fit 
between the gauge tube and the gauge block 
should be a slight drag-type feeling. Make sure 
the shims or feeler gauges are free of dirt to 
ensure a correct reading. 



E4848-1A 


5. After the correct feeler gauge feel is obtained, 
check the reading. This is the thickness of 
shim(s) required providing that, upon inspection 
of the service pinion gear, there are no 
markings. 

NOTE: If the service pinion gear is marked with a 
plus (+) reading, this amount must be subtracted 
from the thickness dimension obtained in Step 4. 

If the service pinion gear is marked with a minus 
(-) reading, this amount must be added to the 
thickness dimension obtained in Step 4. 

In addition, you must use the exact same new 
inner pinion bearing that was used in the 
previous steps. 

6. Remove the inner pinion bearing cup and install 
the correct thickness of shims in the carrier 
bore. Re-install the bearing cup and oil slinger 
(if used) on the pinion and press on the bearing 
with T53T-4621-C or equivalent. 

NOTE: If a baffle or slinger is used, replace with a 
new one upon assembly and measure as part of the 
shim stack. 

7. After following these procedures, continue to 
build the remaining components with proper 
pinion and differential bearing preload torques 
and ring gear backlash. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Pinion Bearing Cup Installation 

1. After selecting the proper shims, place the inner 
and outer bearing cups into the carrier bore. 

2. Place the Inner Bearing Cup Replacer Tool 
T56T-4616-B2 or equivalent on the inner 
bearing cup. 


Place the Outer Bearing Cup Replacer Tool 
T56T-4616-B1 or equivalent on the outer 
bearing cup. 

Install the Threaded Drawbar, T75T-1176-A, 
into the replacer tools and tighten the drawbar 
to install the cups into the carrier bore. 


INNER BEARING 
CUP REPLACER 
T56T-4616-82 


OUTER BEARING 
CUP REPLACER 
T56T-4616-BI 





INNER CUP 
INSTALLATION 
VIEW 


ORAW BAR 
T75T-1176-A 


OUTER CUP 
INSTALLATION 
VIEW 
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Pinion Bearing Preload and Final Depth 
Check 

1. Assemble preload shims and slinger (if used) 
onto pinion. Assemble bearing cone, using 
T75L-1165-B, Axle Bearing/Seal Plate or 
equivalent and T75L-1165-DA, Axle Bearing/ 
Seal Replacer or equivalent. 


Assemble end yoke, washer and new pinion 
nut. Tighten nut to torque specifications listed 
at the end of this Section. 

Using an inch-pound torque wrench, rotate 
pinion. The torque required to rotate the pinion 
should be 2.26-4.53 N-m (20-40 in-lb). To 
increase preload, remove shims from drive 
pinion. To decrease preload, add shims to 
pinion. 


AXLE BEARING/ 
SEAL REPLACER 
T75-1165-DA 


AXLE BEARING/ 
SEAL PLATE 
T75L-1165-B 


BEARING 
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DISASSEMBLY AND ASSEMBLY (Continued) 


The illustration shows the arrow in the pinion 
pointing in two directions. The arrow pointing 
towards the end yoke indicates that by removing 
pinion position shims, the distance from the 
centerline of the axle to the pinion button is 
increased giving a plus reading. The arrow pointing 
toward the drive pinion indicates that by adding 
pinion shims, the distance from the centerline of the 
axle to the pinion button is decreased, giving a 
minus reading. The pinion bearing preload shim 
pack does not affect the pinion depth setting. The 
arrows on the ring gear show the method for 
increasing ring gear backlash by inserting or 
removing differential bearing shims. 


DANA REAR AXLE 



REMOVE SHIMS 


BEARING PRELOAD 
/SHIM PACK 


OUTER 

BEARING 


INNER 
BEARING' 


PINION LOCATING 
'SHIM PACK 


Install the Gauge Tube D80T-4020-F49. Install 
bearing caps and tighten capscrews to 48-68 
N-m (35-50 ft-lb). 

Insert the Final Check Gauge Block, T86T- 
4020-AH or equivalent on top of the pinion 
button under the Gauge Tube. Place your 
thumb on the Gauge Block to make sure that 
the block is level. 

Insert feeler gauges or shims between the 
gauge tube and the Final Check Gauge Block 
until a slight drag is felt. 

The reading should be 0.050mm (0.020 inch) 
added to the drive pinion etching, which could 
be plus (+) or minus (-) with a tolerance (±) of 
0.050mm (0.002 inch). 

For example: a drive pinion with a -2 etching 
would have a 0.45mm (0.018 inch) distance and 
a tolerance of 0.050mm (0.002 inch), would 
require 0.40-0.50mm (0.016-0.020 inch) 
amount of shims. 

If the distance must be increased, remove 
shims from beneath the inner pinion bearing 
cup. If the distance must be decreased, add 
shims beneath the inner pinion bearing cup. 


PLACE 

THUMB HERE 



FINAL 
.CHECK 
GAUGE 
. BLOCK 


©1 





D ECREA SE 

[BACKLASH 


DIFFERENTAIL BEARING 
SHIM PACKS 
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DISASSEMBLY AND ASSEMBLY (Continued) 



With the drive pinion at the correct depth, 
remove the yoke with Holding Tool, T78P- 
4851-A or equivalent and Yoke Remover, 
T65L-4851-B or equivalent. Remove the yoke, 
nut and washer. 

Coat the oil seal with grease. Install the drive 
pinion oil seal with Oil Seal Replacer, T79J- 
4676-A or equivalent. After installation, make 
sure the garter spring did not pop out. If the 
garter spring pops out, remove and replace 
seal. 



OIL SEAL 

REPLACER 

T79J-4676-A 


Install the yoke with Companion Flange 
Replacer, D81T-4858-A or equivalent, if 
necessary to draw the drive pinion up to engage 
the nut. Install the washer and nut and tighten 
nut to torque specifications listed at the end of 
this Section. 



COMPANION FLANGE 
REPLACER D81T-4858-A 
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Ring Gear and Pinion Backlash 

Gear backlash is the amount of play or distance 
between gears as they mesh. High backlash is 
corrected by moving the ring gear closer to the 
pinion. Low backlash is corrected by moving the ring 
gear away from the pinion. 

The illustration shows the arrow in the pinion 
pointing in two directions. The arrow pointing 
towards the end yoke indicates that by removing 
pinion position shims, the distance from the 
centerline of the axle to the pinion button is 
increased giving a plus reading. The arrow pointing 
toward the drive pinion indicates that by adding 
pinion shims, the distance from the centerline of the 
axle to the pinion button is decreased, giving a 
minus reading. The pinion bearing preload shim 
pack does not affect the pinion depth setting. The 
arrows on the ring gear show the method for 
increasing or decreasing ring gear backlash by 
inserting or removing differential bearing shims. 
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DISASSEMBLY AND ASSEMBLY (Continued) 



Assembly of Differential into Housing 

1. Place differential assembly (with pinion 
installed) into housing. Differential master 
bearings should still be assembled to case. 

2. Set up dial indicator. Force ring gear into mesh 
with the pinion. Rock ring gear to allow the teeth 
of the gears to mesh. With force still applied to 
the differential case, set indicator at zero. 



3. Force the differential case (ring gear) away 
from the pinion gear to obtain an indicator 
reading. Repeat until the same reading is 
obtained each time. This reading will be the 
necessary amount of shims required between 
the differential case and differential bearings on 
the ring gear side. Remove indicator and 
differential case from the carrier. Remove 
master bearings (T86T-4222-AH) or equivalent 
from differential case. 

4. As determined in Step 3, place the required 
amount of shims on the ring gear hub of the 
differential case. For example: if the reading in 
Step 3 was 1.14mm (0.045 inch), place 1.14mm 
(0.045 inch) amount of shims on the hub of the 
ring gear side of the differential case. 

5. Install the bearing cone on the ring gear side of 
the differential case. Drive the bearing onto the 
hub using Differential Side Bearing Replacer, 
D81T-4221-A or equivalent as shown. 



6. To determine the correct amount of shims to be 
placed on the hub of the drive pinion side of the 
differential case, subtract the reading obtained 
in Step 3 from the total differential case end 
play. Total case end play was determined under 
Steps 9 and 10 of Differential Case—Assembly. 
When this amount is determined, add 0.36mm 
(0.015 inch) to the amount. This is the required 
amount of shims to be placed on the hub of the 
drive pinion side of the differential case. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


For example: Total Differential Case End Play 
was 2.30mm (0.091 inch). The reading in Step 3 
was 1.14mm (0.045 inch), and when subtracted 
from 2.30mm (0.091 inch) gives 1.16mm (0.046 
inch). 0.036mm (0.015 inch) is added to give 
1.52mm (0.061 inch) amount of shims to be 
placed on the hub of the drive pinion side of the 
differential case. 

7. Place the required amount of shims on the hub 
of the drive pinion side of the differential case. 

8. Install the bearing cone on the hub of the drive 
pinion side of the differential case. Place Step 
Plate D80L-630-4 or equivalent for axles on the 
ring gear side bearing to protect the bearing 
during installation of the drive pinion side 
bearing. Place the bearing on the drive pinion 
side hub and drive it on using Differential Side 
Bearing Replacer, D81T-4221-A or equivalent. 




10. Assemble differential bearing cups to 
differential bearing cones. 

Install differential assembly into carrier. 

Use a rawhide hammer to seat differential 
assembly into crossbore of carrier. Care should 
be taken to avoid nicking the teeth of the ring 
gear and pinion during assembly. Remove the 
spreader from the differential case. 



E8018-1A 












05 * 028-29 


Dana Model 30 Rear Axle 


05-02B-29 


SPECIFICATIONS 


ROTUNDA EQUIPMENT 


Model Number 

Description 

014-00257 

Differential Repair Stand 

077-00008 

Low Lift Transmission Jack 
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SPECIAL SERVICE TOOLS 


Number 

Description 

Number 

Description 

078P-4201-B 

Dial Indicator 

T75L-1165-C 

Axle Bearing/Seal Tube 

D79L-4621-A 

Pinion Bearing Cone Remover 

T85M-4221-A 

Differential Side Bearing Replacer 

D80L-100-H 

Actuator Pin 

T86T-4020-AH 

Final Check Gauge Block 

D80L-100-W 

Bridge Assembly 

T64P-3590-F 

Pitman Ann Puller 

D80L-100-T 

Collet 

T65L-4851-B 

End Yoke Remover 

D80L-630-4 

Step Plate 

T74P-4635-C 

U-Joint Tool 

D80T-4020-F49 

Gauge Tube 

T75L-1165-B 

Axle Bearing/Seal Plate 

D81L-4000-A 

Driver Handle 

T75L-1165-DA 

Axle Bearing/Seal Replacer 

D81T-4020-F54 

Final Check Gauge Block 

T75T-1176-A 

Threaded Drawbar 

D81L-4220-A 

Universal Bearing Remover 

T76P-4020-A2 

Aligning Adapter 

D81T-4221-A 

Differential Side Bearing Replacer 

T76P-4020-A11 

Handle 

T86T-4222-AH 

Master Differential Bearings 

T77F-1102-A 

Bearing Cup Puller 

T86T-4628-BH 

Bearing Cup Remover (Outer) 

T77L-9533-B 

Jet Plug Puller 

T86T-4628-AH 

Bearing Cup Remover (Inner) 

T85M-4621-A 

Pinion Cone Replacer Adapter 

081T-4858-A 

Companion Flange Replacer 

D80T-4020-F44 

Gauge Disc 

D85L-1039-A 

Two-Jaw Puller 

T78P-4851-A 

Holding Tool 

D85T-1197-A 

Spanner Locknut Wrench 

T79P-4676-A 

Pinion Oil Seal Replacer 

T50T-100-A 

Slide Hammer 

T80T-4000-R 

Bearing Replacer 

T53T-4621-C 

Pinion Bearing Cone Replacer 

T80T-4000-W 

Driver Handle 

T56T-4616-B1 

Outer Bearing Cup Replacer 

T80T-4020-F42 

Gauge Block 

T56T-4616-B2 

Inner Bearing Cup Replacer 

T76P-4020-A9 

Screw 

T79J-4676-A 

Oil Seal Replacer 

T83T-4676-A 

Oil Seal Replacer 

T57T-4851-B 

Companion Flange Holding Tool 

TOOL-1175-AC 

Seal Remover 

T66L-4234-A 

Axle Shaft Puller Adapter 

TOOL-4000-E 

Differential Housing Spreader 

T77F-4220-B1 

Puller 

TOOL-4201-C 

Dial Indicator 

T75L-1165-A 

Axle Bearing/Seal Remover 

TOOL-4858-E 

Companion Flange Replacer 
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SPECIFICATIONS (Continued) 


7.12S INCH RING GEAR AXLE IDENTIFICATION 


Identification teg 

Ratio 

Ring Gear Diameter — Inches 

Differential Type 

D448B 

3.45:1 

7.125 

Conventional 

TBD 

3.73:1 

7.125 

Conventional 
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AXLE LUBRICANT CAPACITIES 


Axle Model 

Ford Specification 

Approx. Capacities 

U.S. Pts. 

Imp. Pts. 

Liters 

7.125 Inch Ring Gear Dana Model 30 — 
Conventional 

Hypoid Gear Lubricant, C6AZ-19580-E (ESW-M2C105-A) or equivalent 

2.5 

2.1 

1.2 
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DANA AXLE ADJUSTMENTS 


Description 

Specification 

Description 

Specification 

Backlash Between Ring Gear and Pinion 

0.13-0.23 mm 
(0.005-0.009 inch) 

Pinion Bearing Preload (with new bearings) 

2.26-4.53 Nrn 
(20-40 in-lbs) 

Backlash Maximum Variation Between Teeth 

0.05 mm 
(0.002 inch) 


CE6659-2A 






































I 


05-02C-1_| Traction-Lok Limited Slip Differential-Ford 05-02C-1 


SECTION 05-02C Traction-Lok Limited Slip 
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VEHICLE APPLICATION 

Applies to Vehicles Equipped with Ford 7.5 Inch 
Traction-Lok Rear Axljes. 


DESCRIPTION AND OPERATION 


Description 

The traction-lok aXle assembly, except for the 
differential case and its internal components, is 
identical to the conventional axle. 

The traction-lok differential employs two sets of 
multiple disc clutches to control differential action. 
The side gear mounting distance is controlled by 
seven plates: three steel, four friction and a 
maximum of two steel shims by select size to control 
side gear position. 



DIFFERENTIAL 
PINION GEAR 
4215 
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DESCRIPTION AND OPERATION (Continued) 


The plates are stacked on the side gear hub and 
are housed in the differential case. Also located in 
the differential case, between the side gears, is a 
one-piece pre-load spring, which applies an initial 
force to the clutch packs. Additional clutch capacity 
is delivered from the side gears thrust loads. The 


three steel plates are splined to the side gear hub 
which, in turn, is splined to the left and right axle 
shafts. The four eared friction plates are dogged to 
the case, thus, the clutch packs are always 
engaged. 


DIFFERENTIAL 
SHAFT LOCK v 
BOLT-387426-S100 


DIFFERENTIAL 

CASE-4205 


./I 


DIFFERENTIAL 
PINION GEAR 
THRUST WASHER ' 
4230 


DIFFERENTIAL 
PINION SHAFT 
4211 




l~! JHi 




DIFFERENTIAL 
CLUTCH PACK 
SHIM-4 A324 


DIFFERENTIAL' 
CLUTCH PACK 
4767 


DIFFERENTIAL 
SIDE GEAR 
4236 


PRELOAD 

SPRING 

4214 


DIFFERENTIAL 
s PINION GEAR 
4215 


Operation 

The pressure between clutch plates opposes 
differential action at all tiroes. When the vehicle 
turns a corner the clutch slips allowing normal 
differential action to take place. Under adverse 
weather conditions, where one or both wheels may 
be on a low-traction surface such as snow, ice or 
mud, the friction between the clutch plates will 
transfer a portion of the usable torque to the wheel 
with the most traction. Thus, the wheel that is on ice 
or snow will have a tendenpy to operate with the 
opposite wheel in a combined driving effort. 

CAUTION: Extended use of other than 
conventional spare tires On a traction-lok rear 
axle could result in reduction in effectiveness 
(bias torque). This loss of effectiveness does 
not affect normal driving! and should not be 
noticeable to the driver. However, extended 
usage will reduce the ability of the axle to 
provide added traction on slippery surfaces. 


Noise Acceptability 

A gear driven unit, especially automotive drive 
axles, will produce a certain amount of noise. Some 
noise is acceptable and may be heard at certain 
speeds or under various driving conditions. For 
example, as on a newly paved blacktop road. The 
slight noise is in no way detrimental to operation of 
the rear axle and must be considered normal. 

NOTE: On vehicles equipped with a Traction-Lok 
differential, a slight stick-slip noise on tight turns 
after extended highway driving is considered 
acceptable and has no detrimental effect. 


DIAGNOSIS AND TESTING 


For diagnostic procedures regarding the speed 
sensor in the axle housing and excitor ring on the 
differential case on Bronco II vehicles with rear 
Antilock Brakes, refer to Section 06-09, Antilock 
Control. 

For diagnostic and testing procedures not 
described below, refer to Section 05-00a, General 
Driving Axle Service. 
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DIAGNOSIS AND TESTING (Continued) 


Operation Check 

A traction-lok differential can be checked for 
proper operation without removing the differential 
from the axle housing. 

Raise one rear wheel and remove the wheel 
cover. Install Traction-tok Torque Tool, T59L- 
4204-A or equivalent on the axle shaft flange studs 
as shown. 



Using a torque wrench of at least 271 N-m (200 
ft-lb) capacity, rotate the axle shaft. Be sure that the 
transmission is in Neutral, one rear wheel is on the 
floor, and the other rear wheel is raised off the floor. 
The break-away torque required to start rotation 
should be at least 27 N-m (20 ft-lb). The initial 
break-away torque may be higher than the 
continuous turning torque, but this is normal. The 
axle shaft should turn with even pressure throughout 
the check without slipping or binding. If the torque 
reading is less than specified, check the differential 
for proper assembly. 

WARNING: A VEHICLE EQUIPPED WITH A 
TRACTION-LOK DIFFERENTIAL WILL ALWAYS 
HAVE BOTH WHEELS DRIVING. IF, WHILE THE 
VEHICLE IS BEING SERVICED, ONLY ONE 
WHEEL IS RAISED OFF THE FLOOR AND THE 
REAR AXLE IS DRIVEN BY THE ENGINE, THE 
WHEEL ON THE FLOOR COULD DRIVE THE 
VEHICLE OFF THE STAND OR JACK. BE SURE 
BOTH WHEELS ARE OFF THE GROUND. 


ADJUSTMENTS 


In-vehicle adjustments are possible on this unit 
without removing the differential case from the axle 
assembly. If the testing check was not to 
specification, the following procedure can be used 
to correct the condition: 

Removal 

1. Raise the vehicle on a hoist and install safety 
stands. Remove rear wheels and brake drums. 

2. Remove the cover from the carrier rear face 
and drain the lubricant. 

3. Perform the inspection before disassembly. 

4. Working through the cover opening, remove the 
pinion shaft lock bolt and remove the pinion 
shaft. 

5. Push the axle shafts inward until the C-washers 
at the button end of the shafts are clear of the 
side gear recess. 

6. Remove the C-washers and pull the axle shafts 
out of the housing. 

CAUTION: Care should be taken not to damage 
the wheel seals when removing the axle shafts 
from the axle housing. In addition, the axle 
shafts must be completely removed from the 
axle housing. 


SIDE GEAR 
C-WASHER 
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ADJUSTMENTS (Continued) 


7. With a suitable drift, drive the S-shaped preload 
spring half-way out of the differential case. 
Rotate the differential case 180 degrees. 

8. Hold the S-shaped preload spring with a pair of 
pliers and tap the spring until it is removed from 
the differential. 

WARNING: CARE MUST BE USED WHEN 
REMOVING THE PRELOAD SPRING DUE TO THE 
SPRING TENSION. 


i 


9. Using Pinion Gear Rotator Tool, T84P-4205-A 
or equivalent, rotate tlfie pinion gears until the 
gears can be removecjl from the differential. 

NOTE: A12 inch extension js required to remove the 

pinion gears. i 

10. Remove the right and left side gear and clutch 

pack with the shim and tag them "right" and 
"left" side. j 

11. Inspect the clutch packs for wear and replace 
parts as necessary. 

NOTE: Do not use cleaning solution on clutch plate 

surfaces. Wipe clean with a dry cloth only. 

12. Install Differential Clutjch Gauge T84P-4946-A 

or equivalent as shown in the following 
illustration on each of the side gear clutch 
packs without the shirrl. Tighten to 6.7 N ■ m (60 
in-lb). f 
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ADJUSTMENTS (Continue^) 


13. Using a feeler blade, select the thickest blade 
that will enter between the tool and the clutch 
pack. This reading will be the thickness of the 
new shim. 

NOTE: Be sure to lubricate friction plates with 
Additive Friction Modifier C8AZ-19B546-A (EST- 
M2C118-A) or equivalent prior to reassembly. 



NOTE: BE SURE TO THOROUGHLY 

LUBRICATE FRICTION PLATES WITH 
FRICTION MODIFIER 
C8AZ-19B546A (EST M2C118-A) 

OR EQUIVALENT PRIOR TO ASSEMBLY 

E5707-1D 


Installation 

1. Install the left side-gear clutch pack and new 
shim into the cavity iiji the differential case. 
Repeat this Step for the right side. 

2. Place the pinion gears and thrust washers 180 
degrees apart on the side gears as shown. 

3. Install Pinion Gear Rotator, T84P-4205-A or 
equivalent as shown. 1 

NOTE: A 12 inch extension is required to install the 

pinion gears. 


f 


T84P-4205-A 
PINION GEAR 



4. Rotate the tool until the pinion gears are aligned 
with the pinion shaft hole as shown above. 
Remove the tool from the differential case. 

5. Hold the S-shaped preload spring up to the 
differential case window and with a soft-faced 
hammer, hammer the spring into position. 

NOTE: Inspect the preload spring for damage. 

6. Install the axle shafts and C-locks into position. 
Push the axle shaft outboard as far as possible. 

7. Install the pinion shaft and pinion shaft lock bolt 
and tighten the bolt to 20-40 N-m (15-30 ft-lb). 

NOTE: Lock bolt must be tightened to specification 

using Stud and Bearing Mount, E0AZ-19554-B 

(ESE-M4G167-A2) or equivalent. 

8. Install the rear brake drums and wheels. 
Perform the traction-lok operational check to 
insure that the unit is within specification. 

9. Using Silicone Rubber, D6AZ-19562-BA (ESB- 
M4G92-A and ESE-M4G195-A) or equivalent, 
install the rear cover assembly and bolts and 
tighten to 34-47 N-m (25-35 ft-lb). 

CAUTION: Aerostar vehicles are equipped with a 

plastic rear axle cover. Tighten these bolts to 

20-27 N m (15-20 ft-lb). 

10. Fill with lubricant to the bottom of the fill hole 
with the axle in the running position. The axle 
capacity for Aerostar vehicles is 1.7 liters (3.5 
pints). The axle capacity for Ranger vehicles is 
2.4 liters (5 pints). The axle capacity for Bronco 
II vehicles is 2.6 liters (5.5 pints). Install the oil 
filler plug and tighten to 20-40 N • m (15-30 ft-lb). 
Refer to Specifications for the quantity 
recommended. 
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REMOVAL AND INSTALLATION 


Differential Case 
Removal and Installation 

Refer to Section 05-02a, Integral Carrier Axle- 
Ford 7.5 Inch Ring Gear, for removal and installation 
procedures. This differential is removed and 
installed in the same njianner as a conventional 
differential. 

NOTE: It is not necessary to remove the differential 
cone and roller assemblies from the case journals 
unless they are damaged. If the bearings remain on 
the case during service, keep them clean and free 
from foreign material. 


DISASSEMBLY AND ASSEMBLY 




3. Remove the differential pinion shaft lock bolt 
and remove the pinion shaft. 

4. With a suitable drift, drive out the S-shaped 
preload spring. 

WARNING: CARE MUST BE USED WHEN 
REMOVING THE PRELOAD SPRING DUE TO THE 
SPRING TENSION. 








05-02C-8 


Traction-Lok Limited Slip Differential—Ford 


05-02C-8 


DISASSEMBLY AND ASSEMBLY (Continued) 


Using Pinion Gear Rotator Tool, T84P-4205-A 
or equivalent shown, rotate the pinion gears 
until the gears and thrust washers can be 
removed. 

Remove the side gears, thrust washers, clutch 
plates and shims from the right and left cavities 
and tag them "right” and "left" side. 


7. Clean and inspect all parts for wear or damage, 
replace as necessary. 

CAUTION: Do not use cleaning solvents on 
clutch plate friction surfaces. Wipe clean only. 


TOOL NO 
T84P-4205-A 
PINION GEAR 
ROTATOR 





1 INSTALL PINION 
GEAR ROTATOR 


2 ROTATING INTERNAL 
ASSEMBLY 


SIDE GEAR 


CLUTCH 
PLATES 
AND SHIMS 


THRUST 

WASHER 



3 REMOVE CLUTCH PLATES, SHIMS 
SIDE GEARS AND THRUST WASHERS 


E6092 2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Clutch Pack Shim Selection 

NOTE: Prior to assembling the Traction-Lok limited 
slip differential, determine the clutch pack shim 
selection as described below. 

1. Assemble the clutch pack on the side gear as 
shown (no shim required at this point). 
However, all plates must be thoroughly pre¬ 
lubricated with Additive Friction Modifier C8AZ- 
19B546-A (EST-M2Crl18-A) or equivalent. 


CLUTCH PACK 




2. Assemble Differential Clutch Gauge, T84P- 
4946-A or equivalent on side gear clutch pack 
as shown in the Adjustments portion of this 
Section. 

3. Using a feeler gauge tool, select the thickest 
feeler blade that will enter between the tool and 
the clutch pack. 


Differential Case Assembly 

NOTE: Prior to differential case assembly, be sure 
the clutch pack shim selection has been determined 
as described in this Section. 

1. Lubricate all parts thoroughly with Hypoid Gear 
Lubricant EOAZ-19580-AA (ESP-M2C154-A) or 
equivalent lubricant prior to assembly. 
Lubricate friction plates with friction modifier 
C8AZ-19B546-A (EST-M2C118-A). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Mount the differential case in a soft jaw vise and 
place the clutch packs and side gears in their 
proper cavities in the differential case. 

3. Place the pinion gears and thrust washers on 
the side gears as shown in the Differential 
Disassembly portion of this Section. 

4. Install Differential Pinion Gear Rotator Tool, 
T84P-4205-A or equivalent, in the differential 
case, as shown in the Differential Disassembly 
portion of this Section. 

5. Rotate the pinion gears until the bores in the 
gears are aligned with the pinion shaft holes in 
the differential case. Remove the tool from the 

differential case. ' ! 

' 

6. With a soft faced hammer, install the S-shaped 
preload spring in the differential case. 

NOTE: Inspect the spring for damage. 


S SHAPED 
PRELOAD 



7. Install the pinion shaft and lock bolt. 

NOTE: Do not tighten the lock bolt at this point. 

8. Prior to installation of the locking differential 
into a vehicle, a bench torque check must be 
made. With the locker tools, Traction-Lok 
Torque Tool T59L-4204-A or equivalent, check 
the torque required to rotate one side gear while 
the other is held stationary. The initial break¬ 
away torque, if original clutch plates are used, 
should be no less than 27 N • m (20 ft-lb). If new 
clutch plates are used, the break-away torque 
should be from 108-271 N • m (80-200 ft-lb). The 
rotating torque required to keep the side gear 
turning with new clutch plates may fluctuate. 



TORQUE WRENCH 
OF AT LEAST 271 N-m 
(200 FT-LB) CAPACITY 


T59L-4204-A 
TORQUE TOOL 



E5712-1C 


9. Lightly coat differential pinion shaft lock bolt 
threads with Threadlock and Sealer, E0AZ- 
19554-AA (ESE-M4G204-A) or equivalent. 
Install lock bolt in differential case and tighten 
to specifications. 

10. Clean the tapped holes in the ring gear with a 
suitable solvent. If the new bolts to be used 
show a green coating over approximately 1 12- 
inch of the threaded area, use as is. If not 
coated, apply a small amount of Threadlock 
and Sealer, E0AZ-19554-AA (ESE-M4G204-A) 
or equivalent. Tighten to 95-115 N-m (70-85 
ft-lb). 
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DISASSEMBLY AND ASSEMBLY (Continued) 
- 1 - 

11. Install differential case and ring gear. Refer to 
Section 05-02a, Integral Carrier Axle—Ford 7.5 
Inch Ring Gear. 
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SPECIFICATIONS 


TORQUE SPECIFICATIONS 


Description 

N*m 

Ft-Lb 

Rotating torques required during bench 
check after assembly or in vehicle with 
one wheel on the ground. 

Clutch Plates 

27 (minimum) 

20 (minimum) 


NOTE: Rotating torque may fluctuate. CE5714-1C 


SPECIAL SERVICE TOOLS 


Tool Number 

Description 

T59L-4204-A 

Torque Tool 

T84P-4205-A 

Differential Gear Rotator 

T84P-4946-A 

Differential Clutch Gauge 


CE5715-1B 


LUBRICANT CAPACITY © ® 


aa-fc.s-.s- 

VWhCW 

Capacity 

Liters 

rifuf 

Aerestar 

1.6 

3.5 

Ranger 

2.4 

5.0 

Bronco II 

2.6 

5.5 


(j) Use Hypoid Gear Lubricant, EOAZ-19580-AA (ESP-M2C154-A) or 
equivaient 

® Plus 4 ounces of friction modifier C8AZ-19B546-A (EST-M2C118-A) or 
equivaient for complete refill of TRACTION-LOK Rear Axles. 

CE6I10-1C 


LMMTEO SLIP DIFFERENTIAL DENTIRCATION 


»-*- ■* . 

KwnnciuDii iig 

Ratio 

Vehicle 

3138 

4.10 


Ranger 

31 IB 

4.10 


Ranger 

309B 

3.73 


Ranger 

307B 

3.73 


Ranger 

665A 

3.73 


Aerostar 

667A 

4.10 


Aerostar 

6050 

3.73 


Bronco II 

607G 

4.10 


Bronco II 


CE6111-1D 
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SECTION 05-03 Front Housed Drive Axle 
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VEHICLE APPLICATION 

Ranger (4x4) and Bronco II (4x4) Vehicles. 


DESCRIPTION AND OPERATION 


The Dana Model 28 front drive axle is used on all 
Ranger 4x4 and Bronco II 4x4 applications. The axle 
is equipped with manual or optional automatic 
locking hubs. For manual and automatic locking hub 
information refer to Section 04-01, Front 
Suspension and Wheel Ends. 

The front axle is of the integral carrier housing 
hypoid-gear type, in which the centerline of the drive 
pinion is mounted above the centerline of the ring 
gear. 

The differential carrier is made of aluminum and 
mounted directly to the left axle arm assembly. The 
right hand axle shaft stub shaft is retained in the 
carrier by a C-clip in the differential case. To remove 
the axle shaft stub shaft, the carrier must be 
removed. 

Adjustment of the differential bearings is 
accomplished by means of shims placed between 
the bearings and the differential case. The 
differential bearings are preloaded by the squeezing 
action of the carrier housing and the differential 
bearing caps. A spreader must be used on the axle 
housing to relieve the tension on the differential 


bearings and permit removal or installation of the 
differential. 

The integral drive pinion gear and shaft is 
supported by two opposed tapered roller bearings 
which are assembled in the carrier housing. Pinion 
depth is controlled by a selective oil slinger installed 
in front of the drive pinion inner bearing cone. Pinion 
bearing preload is controlled by a collapsible spacer 
on the drive pinion. 

The differential case assembly is supported by 
two opposed tapered roller bearings and cups, 
which are retained in the housing by removable 
caps. Shims, installed between each differential 
bearing and the shoulder on the case, and the 
bearing caps perform three functions: they take up 
the differential case side clearance; they adjust the 
backlash between ring gear and drive pinion, and 
the establish differential side bearing preload. 

The cover on the front of the carrier hosing is 
integral with the left hand axle arm assembly. A 
manufacturing date code and a complete part 
number is stamped on the left carrier arm between 
the fill plug and axle end. 
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DESCRIPTION AND OPERATION (Continued) 
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DESCRIPTION AND OPERATION (Continued) 


RIGHT SHAFT 


CAMBER ADJUSTER 


RIGHT AXLE ARM 


KEYSTONE CLAMP 



RUBBER BOOT 


KEYSTONE 

CLAMP 



SLIP YOKE AND 
STUB SHAFT 


DIFFERENTIAL 

BEARING 


BEARING CUP 


BEARING CAP - 


DIFFERENTIAL 

CASE 


LEFT AXLE ARM 






OIL SLINGER 


COLLAPSIBLE 

SPACER 


CARRIER HOUSING 


RTV GASKET 
SEALANT 


—• OIL BAFFLE 
• INNER BEARING CUP 


• INNER BEARING 


■ OIL SLINGER 


PIVOT BUSHING - 


DRIVE PINION 


UPPER 

BALL JOINT ‘ 


LOWER 
BALL JOINT 


CAMBER 
’ ADJUSTER 


LEFT SHAFT AND 
' JOINT ASSEMBLY 


STEERING , 
KNUCKLE 


SPLASH SHIELD " 


NEEDLE BEARING SEAL'' j / 

SPINDLE NEEDL^/ 
BEARING 

SPINDLE SEAT' 


GREASE SEAL * 


INNER WHEEL'' 
BEARING 


BEARING 

CUP 


BEARING'' 

CUP 



OUTER WHEEL BEARING 


MANUAL LOCKING HUB 


AUTOMATIC * 
LOCKING HUB 


E5369-2D 
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DIAGNOSIS AND TES1 

ING 

Refer to Section 05 
Service, under Diagnos 

r00a, General Driving Axle 
is and Testing. 

ADJUSTMENTS 



A number of adjustments involve the front drive 
axle. For front wheel bearing adjustment, refer to 
Section 04-01, Front Suspension and Wheel Ends. 


For caster and camber 


to Section 
Service. 


alignment adjustment, refer 


04-00, General Suspension System 


To correctly assemble the axle, the following 
procedures must be performed; Total Differential 
Case Endplay, Pinion Depth Adjustment, Pinion and 
Ring Gear Backlash Adjustment, Depth Gauge 
Check, Drive Pinion Preload Check, Final Depth 
Check, and Pinion and Ring Gear BAcklash. For the 
procedures, refer to the Disassembly and Assembly 
portion of this Section. 


REMOVAL AND INSTALLATION 


Front Drive Axle 
Removal 

1. Raise the vehicle on a hoist or jack and install 
safety stands under the radius arm brackets. 
Disconnect the driveshaft from the front axle 
yoke. 

2. Remove the wheel and tire assembly. 

3. Remove the disc brake calipers as described in 
Section 06-03, Front Disc Brakes. 

NOTE: Do not let the cjaliper hang by the brake lines. 
Support the caliper orji a frame rail. 

4. Remove the cotter pin and nut retaining the 
steering linkage to the spindle. Disconnect the 
linkage fro the spindle. 

5. Position a jack Mnder the axle arm assembly 
and slightly compress the coil spring. Remove 
the nut which retains the lower portion of the 
spring to the axle arm. Slowly lower the jack, 
and remove the coil spring, spacer, seat and 
stud. 

NOTE: The axle arm assembly must be supported 
on the jack throughout spring removal and 
installation and must not be permitted to hang by the 
brake hose. If the length of the brake hose is not 
sufficient to provide adequate clearance for the 
removal and installation of the spring, the caliper 


must be removed according to the procedures in 
Section 06-03, Front Disc Brakes. After removal, the 
caliper must be placed on the frame or otherwise 
supported to prevent suspending the caliper by the 
brake hose. These precautions must be taken to 
prevent serious damage to the tube portion of the 
caliper hose assembly. 

6. Remove the bolt and nut and disconnect the 
shock absorber from the radius arm bracket. 

7. Remove the stud and bolts that connect the 
radius arm bracket and radius arm to the axle 
arm. Remove the bracket and radius arm. 

8. Remove the pivot bolt securing the right handle 
axle arm assembly to the crossmember. 
Remove the keystone clamps securing the axle 
shaft boot from the axle shaft slip yoke and axle 
shaft and slide the rubber boot over. 
Disconnect the right driveshaft from the slip 
yoke assembly. Lower the jack and remove the 
right axle arm assembly. 

9. Position another jack under the differential 
housing. Remove the bolt that connects the left 
axle arm to the crossmember. Lower the jacks 
and remove the left axle arm assembly. 
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REMOVAL AND INSTALLATION (Continued) 



BOLT AND 
RETAINER 
802453 


UPPER SPRING 
SEAT RH > 
5A318 


BOLT AND 
RETAINER-804333 ' 


105-149 Nm 
(77-110 FT-LB) 



BOLT 
803500 
15-25 N m 
(11-19 FT-LB) 


NUT 
388833 
95-135 N-m 
(70-100 FT-LB) 


NUT 
805348 
'34-47 N-m 
(25-35 FT-LB) 


A 

VIEW V 


INSULATOR 

'18198 


UPPER SPRING 
- SEAT LH 
5B315 



109-162 N-m 
(80-120 FT-LB) 

WASHER 


2 


RETAINER ^ 
5A349 

JOUNCE BUMPER 
3020 


SHIELD 
(RH ONLY) 
3B463 


BRACKET 

3B183 

^ INSULATOR 


„ INSULATOR 
3A184 



AXLE PIVOT 
BRACKET RH 
3B178 

NUT \ 
802073 \ 
105-149 N-m \ 
<77-110 FT-LB) i 


BOLT AND WASHER 
804933 


COTTER PIN 
'642569 


PITMAN ARM 
'3590 




BOLT 

801079 

163-203 N-m X 

(120-150 FT-LB)/ 

f / STAB. BAR 
/ f MTG. RH. 
VfUx - BRACKET 
*^^^ 5486 . 

COTTER PIN 

642569 / 


BOLT 
40954 , 
37-50 N-m 
(27-37 FT-LB) 


NUT 

802073 

_—-105-149 N-m 

STUD (77-110 FT-LB) 

390678 / 

'258-311 N-m 
' (190-230 FT-LB) 




BOLT-611171 
6.8-10.2 N-m 
(5-7 FT-LB) 


COTTER PIN 
642569 


SPLASH SHIELD 
' 2K004 (RH) 
2K005 (LH) 


NUT 
620469 
"■57-97 N-m 
(42-72 FT-LB) 

INSULATOR 
'-3B203 

-.RETAINER 

3B186 

S, RADIUS ARM 
3405 


SHOCK ABSORBER 
LOWER BRACKET 
18126 


CROSSMEMBER 

5020 


LEFT AXLE 
PIVOT BRACKET 
3K090 



FRONT OF 
VEHICLE 


/ BOLT 

/ 801079 

FRONT 163 ' 203 N m 
™ T (120-150 FT-LB) 
AXLE 
3002 


LH SIDE SHOWN 

RH SIDE SAME EXCEPT AS SHOWN 
VIEW V 


SHOWING RH AXLE INSTALLATION 
VIEW Y 


E5370-2E 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. With the vehicle on a hoist or jacked up, 
position a jack under the left axle arm assembly. 
Raise the axle arm until the arm is in position in 
the left pivot bracket. Install the nut and bolt and 
tighten to 163-203 N-m (120-150 ft-lbs). 

NOTE: Do not remove the jack from under the 

differential housing at this time. 

2. Place new keystone clamps for the axle shaft 
boot on the axle shaft assembly. Position the 
right axle arm on a jack and raise the right axle 
arm so the right driveshaft slides onto the slip 
yoke stub shaft and the axle arm is in position in 
the right pivot bracket. Install the nut and bolt 
and tighten to 163-203 N-m (120-150 ft-lbs). 

NOTE: Do not remove the jack from the right axle 

arm at this time. 

3. Position the radius arm and front bracket on the 
axle arms. Install a new stud and nut on the top 
of the axle and radius arm assembly and tighten 
to 258-311 N-rr( (190-230 ft-lbs). Install the 
bolts in the front of the bracket and tighten to 
37-50 N-m (27-37 ft-lbs). 


4. Install the seat, spacer retainer and coil spring 
on the stud and nut. Raise the jack to compress 
the coil spring. Install the nut and tighten to 
95-135 N-m (70-100 ft-lbs). 

5. Connect the shock absorber to the axle arm 
assembly. Install nut and tighten to 57-97 N-m 
(42-72 ft-lbs). 

6. Connect the tie rod ball joint to the spindle. 
Install nut and tighten to 68-101 N-m (50-75 
ft-lbs). 

7. Lower the jacks from the axle arms. 

8. Install the disc brake caliper as described in 
Section 06-03, Front Disc Brakes. 

9. Install the wheel and tire assembly. Install lug 
nuts and tighten to 115-155 N-m (85-115 
ft-lbs). 

10. Connect the front output shaft to the front axle 
yoke. Install U-bolts and tighten nuts to 11-20 
N-m (8-15 ft-lbs). 

11. Remove the jacks and lower the vehicle. 


J 
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REMOVAL AND INSTALLATION (Continued) 


Spindle, and Right and Left Shaft and 

Joint 

Assembly 


LEFT AXLE ARM 



UPPER 

BALLJOINT 


LEFT SHAFT AND 
JOINT ASSEMBLY 



, SPINDLE SEAL 


SPLASH SHIELD - 


RIGHT SHAFT AND 
JOINT ASSEMBLY 


SPINDLE NEEDLE . 
BEARING 


.SPINDLE SEAT 




INNER WHEEL 
’ BEARING 


1 BEARING CUP 


GREASE SEAL < 


OUTER WHEEL 
BEARING 


LOCKNUT 
THRUST WASHER 

BEARING 
* INNER LOCKNUT 

AXLE SHAFT 
v V SPACER 


8EARING „ 
OUTER LOCKNUT ‘ 


THRUST BEARING^ 
WASHER 

NEEDLE 
THRUST BEARING 


CAMBER ADJUSTER 


RIGHT AXLE ARM 



KEYSTONE CLAMP SLIP YOKE AND 
/] /STUB SHAFT 


MANUAL 
LOCKING HUB 


RUBBER BOOT- 


LEFT AXLE ARM 


E5372-2B 


05-03-8 


Front Housed Drive Axle 


05-03-8 


REMOVAL AND INSTALLATION (Continued) 


Removal 

1. Raise the vehicle and install safety stands. 

2. Remove the wheel and tire assembly. 

3. Remove the caliper as described in Section 
06-03, Front Disc Brakes. 

4. Remove hub locks, wheel bearings, and lock 
nuts per Section 04-01, Front Suspension and 
Wheel Ends. 

5. Remove the hub and rotor. Remove the outer 
wheel bearing cope. 

6. Remove the grease seal from the rotor with 
Seal Remover TOOL-1175-AC and Slide 
Hammer T50T-10Q-A. Discard seal and replace 
with a new one upon assembly. 

7. Remove the inner wheel bearing. 

8. Remove the inner and outer bearing cups from 
the rotor with Bearing Cup Puller, D78P-1225-B 
or equivalent. 

9. Remove the nutsl retaining the spindle to the 
steering knuckle. Tap the spindle with a plastic 
or rawhide hammer to jar the spindle from the 
knuckle. Remove the splash shield. 

10. On the right side of the vehicle remove the shaft 
and joint assembly by pulling the assembly out 
of the carrier. 



11. On the right side of the carrier, remove and 
discard the keystone clamp from the shaft and 
joint assembly and the stub shaft. Slide the 
rubber boot onto the stub shaft and pull the 
shaft and joint assembly from the splines of the 
stub shaft. 


STUB SHAFT 


KEYSTONE 
CLAMP ' 


KEYSTONE 

CLAMP 


RIGHT SHAFT-ANOJOINT , 
ASSEMBLY 


12. Place the spindle in a vise on the second step of 
the spindle. Wrap a shop towel around the 
spindle or use a brass-jawed vise to protect the 
spindle. 

13. Remove the oil seal and needle bearing from 
the spindle with Slide Hammer T50T-100-A and 
Seal Remover, TOOL-1175-AC or equivalent. 

14. If required, remove the seal form the shaft, by 
driving off with a hammer. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

Clean all dirt and grease from the spindle 
bearing bore. Bearing bores must be free from 
nicks and burrs. 

2. Place the bearing in the bore with the 
manufacturer's identification facing outward. 
Drive the bearing into the bore using Spindle 
Bearing Seal Replacer, T83T-3123-A and 
Driver Handle T80T-4000-W or equivalents. 


DRIVER 
- HANDLE 
T80T-4000-W 


SPINDLE BEARING SEAL 
- REPLACER 
T83T-3123-A 



Install the grease seal in the bearing bore with 
the lip side of the seal facing towards the tool. 
Drive the seal in the bore with Spindle Bearing 
Seal Replacer, T83T-3123-A and Driver Handle 
T80T-4000-W. Coat the bearing seal lip with 
Long-Life Lubricant C1AZ-19590-BA (ESA- 
M1C75-B) or equivalent. 



ORIVER 

-HANDLE 

T80T-4000-W 


SPINDLE BEARING 
-REPLACER 
T83T 3123 A 




5. On the right side of the carrier, install the rubber 
boot and new keystone clamps on the stub 
shaft slip yoke. Since the splines on the shaft 
are phased, there is only one way to assemble 
the right shaft and joint assembly into the slip 
yoke. Align the missing spline in the slip yoke 
barrel with the gapless male spline on the shaft 
and joint assembly. Slide the right shaft and 
joint assembly into the slip yoke making sure 
the splines are fully engaged. Slide the boot 
over the assembly and crimp the keystone 
clamp using Keystone Clamp Pliers, T63P- 
9171-A or equivalent. 

6. On the left side of the carrier slide the shaft and 
joint assembly through the knuckle and engage 
the splines on the shaft in the carrier. 

7. Install the splash shield and spindle onto the 
steering knuckle. Install and tighten the spindle 
nuts to 47-61 N-m (35-45 ft-lbs). 

8. Drive the bearing cups into the rotor using 
bearing Cup Replacer T73T-4222-B and Driver 
Handle, T80T-4000-W or equivalents. 

9. Pack the inner and outer wheel bearings and 
the lip of the oil seal with Long-Life Lubricant 
Cl AZ-19590-BA (ESA-M1C75-B) or equivalent. 
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REMOVAL AND INSTALLATION (Continued) 


10. Place the inner whpel bearing in the inner cup. 
Drive the grease seal into the bore with Hub 
Seal Replacer, T83T-1175-B and Driver 
Handle, T80T-4000-W or equivalent. Coat the 
bearing seal lip with Long-Life Lubricant Cl AZ- 
19590-BA (ESA-M1C75-B) or equivalent. 

11. Install the rotor on the spindle. Install the outer 
wheel bearing into cup. 

NOTE: Verify that the grease seal lip totally 

encircles the spindle. 

12. Install the wheel bearing, locknut, thrust 
bearing, snap ring, and locking hubs per 
Section 04-01 Front Suspension and Wheel 
Ends. 
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REMOVAL AND INSTALLATION (Continued) 


Removal 


Remove the nuts and U-bolts connecting the 
driveshaft to the yoke. Disconnect the 
driveshaft from the yoke. Wire the driveshaft 
out of the way, so it will not interfere in the 
carrier removal process. 

Remove both spindles and the Left and Right 
Shaft and U-joint assemblies as described in 
the Removal and Installation portion of this 
Section under Spindle and Left and Right Shaft 
and U-Joint Assemblies. 

Support the carrier with a suitable jack and 
remove the bolts retaining the carrier to the 
support arm. Separate the carrier from the 
support arm and drain the lubricant from the 
carrier. Remove the carrier from the vehicle. 

Place the carrier in a Holding Fixture, T57L-500- 
B and Adapters, T831T-3010-A or equivalents. 



BENCH MOUNTED 
HOLDING FIXTURE 
T57L-500 8 


5. Rotate the slip yoke and shaft assembly so the 
open side of the snap ring is exposed. Remove 
the snap ring from the shaft. 



Remove the slip yoke and shaft assembly from 
the carrier. 

Remove the oil seal and caged needle bearings 
at the same time, using Slide Hammer, T50T- 
100-A and Collet, D80L-100-A or equivalents. 
Discard the seal and needle bearing. 




Installation 
1. Make s 


Make sure the bearing bore is free from nicks 
and burrs. Install a new caged needle bearing 
on Needle Bearing Replacer, T83T-1244-A or 
equivalent with the manufacturer name and part 
number facing outward towards the tool. Drive 
the needle bearing until it is seated in the bore. 


NEEDLE BEARING 
REPLACSR 
T83T-1244-A 


DRIVER 
- HANDLE 
T80T-4000-W 


NEEDLE 
* BEARING 


E5384-1A 
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REMOVAL AND INSTALLATION (Continued) 


Coat the seal with Long-Life Lubricant C1AZ- 
19590-BA (ESA-M1C75-B) or equivalent. Drive 
the seal into the carrier using Needle Bearing 
Replacer T83T-1244-A or equivalent. 



5. Clean all traces of gasket RTV sealant from the 
surfaces of the carrier and support arm and 
make sure the surfaces are free fro dirt and oil. 
Apply a bead of Silicone Rubber RTV sealant, 
D6AZ-19562-AA (clear) or BA (black) (ESB- 
M4G92-A and ESE-M4G195-A) or equivalent, 
in a bead between 6.35-9.53mm (1 /4-3/8 inch) 
wide. The bead should be continuous and 
should not pass through or outside the holes. 

NOTE: The carrier must be installed on the support 

arm within five minutes after applying the RTV 

sealant. 

6. Position the carrier on a suitable jack and install 
it in position on the support arm using guide pins 
to align. Install the attaching bolts and hand 
tighten. Tighten the bolts in a clockwise or 
counterclockwise pattern to 54-68 N*m (40-50 
ft-lbs). 

7. Install the shear bolt retaining the carrier to the 
axle arm and tighten to 102-129 N m (75-95 
ft-lbs). 

8. Install both spindles and the left and right shaft 
and joint assemblies as described in the 
removal and installation portion of this Section. 

9. Connect the driveshaft to the yoke. Install the 
nuts and U-bolts and tighten to 11-20 N-m 
(8-15 ft-lbs). 


3. Install the slip yoke and shaft assembly into the 
carrier so the groove in the shaft is visible in the 
differential case. 

4. Install the snap ring in the groove in the shaft. 
Force the snap ring into position with a 
screwdriver. Rejmove the carrier from the 
holding fixture. 

NOTE: Do not tap on the center of the snap ring. 

This may damage the snap ring. 


Steering Knuckle and Ball Joints 


PIVOT 

BUSHING 


LEFT 
AXLE ARM 



CAMBER ADAPTER 


COTTER PIN 



UPPER BALL JOINT 


STEERING 

KNUCKLE 


LOWER BALL JOINT 


ES387-1A 
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REMOVAL AND INSTALLATION (Continued) 


Removal 

1. Remove the spind 
assembly as describe 

NOTE: Refer to Section 0 

System Service, for Cast 

2. If the tie rod has i 
remove cotter pin fro 
remove nut. Tap on 
from the steering arr 

3. Remove the upper b< 


le and shaft and joint 
sd in this Section. 

4-00 General Suspension 
er-Camber Adjustment. 


not been removed, then 
m the tie rod nut and then 
the tie rod stud to free it 


joint cotter pin and nut. 


7. Remove lower ball joint nut. 

8. Place knuckle in vise and remove snap ring 
from bottom ball joint socket if so equipped. 

9. Assemble C-Frame, T74P-4635-C, and Ball 
Joint Remover, T83T-3050-A (or their 
equivalents) on the lower ball joint. 


BOTTOM 



RECEIVER CUP 
T83T-3050-A 


C-FRAME 

T74P-4635-C 


E5388-1C 


Loosen the lower ball joint nut to the end of the 
stud. 

Strike the inside of the spindle near the upper 
and lower ball joints to break the spindle loose 
from the ball joint studs. 

Remove the camber adjuster sleeve. Note the 
orientation of the slot in the camber adjuster. 
The slot should be installed in the same 
position during reassembly to maintain 
alignment. If required, use Pitman Arm Puller, 
T64P-3590-F or equivalent to remove the 
adjuster out of the spindle. 



/E7151-IA 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

NOTE: The lower ball joint must always be installed 

first. j 

1. Clean the steering knuckle bore and insert 
lower ball joint ir| knuckle as straight as 
possible. The lower ball joint doesn't have a 
cotter pin hole in the stud. 

2. Assemble C-Frame, T74P-4635-C, Ball Joint 
Installer, T83T-3050-A and Receiver Cup T80T- 
3010-A3 or equivalents to install the lower ball 
joint. 

3. Turn the forcing scrjew clockwise until the lower 
ball joint is firmly seated. Install the snap ring on 
the lower ball joint. 

NOTE: If the ball joint cannot be installed to the 

proper depth, realignment of the receiver cup and 

C-Frame tool will be necessary. 

i 

4. To install the upper ball joint, install the 
C-Frame, T74P-4635-C, Ball Joint Installer, 
T83T-3050-A and Replacer, T80T-3010-A3 (or 
equivalents) in the knuckle. Turn the forcing 
screw clockwise until the ball joint is firmly 
seated. 



T74P-4635-C 

VIEW B E5390-1C 


5. Install the camber adjuster into the axle arm. 
Orientate the slot in the original position. 

CAUTION: The following torque sequence must 
be followed exactly when securing the spindle. 
Excessive spindle turning effort may result in 
reduced steering returnability if this procedure 
is not followed. 

6. Install a new nut on the bottom ball joint stud 
and tighten to 54 N-m (40 ft-lbs). 

7. Install a new nut on the top ball stud and tighten 
to 115-136 N-m (85-100 ft-lbs), then advance 
nut until castellation aligns with cotter pin hole 
and install cotter pin. 

8. Finish tightening the lower nut to 129-149 N • m 
(95-110 ft-lbs). 

NOTE: The camber adjuster will seat itself into the 
spindle at a predetermined position during the 
tightening sequence. DO NOT attempt to adjust this 
position. 


Axle Pivot Bushing 

Removal 

1. Remove axle as described in this Section under 
Front Drive Axle Removal and Installation. 

2. Install Forcing Screw (T78P-5638-A1), Bushing 
Remover (T80T-5638-A2) and Receiver Cup 
(T78P-5638-A4) or equivalents onto the pivot 
bushing. Turn the forcing screw and remove the 
pivot bushing. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Place pivot bushing in axle housing. Install 
Receiver Cup, (T78P-5638-A4), Forcing Screw 
(T78P-5638-A1) and Bushing Replacer (T82T- 
3006-A1) or equivalents into housing and install 
bushing. 


SCREW 

(T78P-5638-AD 


RECEIVER CUP 
(T78P-5638-A4) 


/ PIVOT BUSHING 
LH AXLE REPLACER 
HOUSING (T82T-3006-A1) 


After installing, the "lead in" end of the bushing 
must be flared to prevent movement. Install 
Forcing Screw, T78P-5638-A1, Flaring Tool, 
T83T-3006-A and Receiving Cup, T82T-3006- 
A1 (or equivalents) and flare the bushing. 



RECEIVING CUP 
T82T-3006-A1 


FLARING TOOL 
T83T-3006-A1 


FORCING SCREW 
T78P-5638-A1 


Front Driveshaft 



Removal 

Installation 

1 . 

Remove the nuts and U-bolts retaining the front 
driveshaft to the front drive axle. 

1 . 

Slide the driveshaft into the transfer case front 
output yoke assembly. Make sure the splines 

2. 

Remove the U-joint assembly from the front 
drive axle yoke. 


are engaged. 


2. 

Position the U-joint assembly in the front drive 

3. 

Slide the splined yoke assembly out of the 


axle yoke. 


transfer case front output shaft and remove the 
driveshaft assembly. 

3. 

Install the U-bolts and nuts. Tighten the nuts to 
11-20 N-m (8-15 ft-lbs). 
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DISASSEMBLY AND ASSEMBLY 


Carrier Disassembly 


OUTER BEARING 


YOKE 
WASHER 
OIL SEAL 
OIL SLINGER 

COLLAPSIBLE SPACER 


DIFFERENTIAL 

CASE 



RTV GASKET 
SEALANT 


OIL BAFFLE 
INNER 

BEARING CUP 
INNER BEARING 
OIL SLINGER 
DRIVE PINION 


“RING GEAR 


ES395-2A 


1. Remove the left hand axle arm assembly as 
described in this Section under Removal and 
Installation. 

2. Loosen the bolts retaining the carrier to the axle 
arm and drain lubricant. Remove the bolts 
retaining the support arm to the carrier and 
remove the carrier. Remove the slip yoke and 
stub shaft as described in this Section. 



3. Place the carrier in a holding fixture, such as 
Bench-Mounted Holding Fixture, T57L-500-B 
and Adapter Plate, T83T-3010-A and Spacers 
T80T-4000-B2 or equivalents. Remove and 
clean all gasket surfaces and remove the 
bearing caps. Note the matched numbers or 
letters stamped on the cap and carrier in the 
horizontal and vertical position. These numbers 
or letters must be matched upon assembly. 


MATCHING LETTERS • MATCHING LETTERS - 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Remove the differential case from the carrier. It 
may be necessary to pry the case from the 
carrier with pry bars. Use caution to avoid 
damaging any machined surfaces. Remove and 
tag bearing cups to indicate from which side of 
the carrier they were removed. Remove the 
spreader tool. 

5. Turn the nose of the carrier up. Hold the end 
yoke with Holding Tool, T78P-4851-A or 
equivalent and remove the pinion nut and 
washer from the pinion shaft. 

6. Remove the end yoWe with T65L-4851 -B, Yoke 
Remover (or equivalent). If the yoke shows any 
signs of wear in the area of seal contact, 
replace the yoke. 

7. Remove the drive pinion by tapping on the drive 
pinion shaft with a rawhide or plastic hammer. 
Catch the pinion to prevent damage to the 
pinion. 

8. Remove the drive pinion oil seal from the carrier 
bore by using Bearing Cup Puller, T77F-1102-A, 
and Slide Hammer, T50T-100-A or equivalents. 
Replace the oil seal with a new seal during 
assembly. 


i 


SLIDE HAMMER 
TSOT-IOO-A* 



BEARING CUP 
PULLER"" 
T77F-1102-A 


OIL SEAL> 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Remove the outer pinion bearing cone, oil 
slinger and collapsible spacer from the carrier. 
Discard the collapsible spacer and replace with 
a new one upon assembly. 

10. To remove the inner pinion bearing cup, pass 
Pinion Bearing Cup Remover T83T-4628-A and 
Driver Handle, T80T-4000-W through the outer 
pinion bearing cup and against the inner 
bearing cup. Drive out the inner bearing cup. 
Remove the oil baffle from the inner bearing 
cup bore. 

NOTE: An oil baffle is located between the inner 
bearing cup and carrier bore. Be careful not to 


damage the oil baffle when removing the inner 
bearing cup. If the baffle is damaged, measure the 
thickness and replace with a baffle of equal 
thickness. If a baffle of the same thickness cannot 
be obtained, select adjustment shims, located 
behind the head of the pinion, to compensate for the 
difference. 

11. Turn the nose of the carrier down and remove 
the outer pinion bearing cup. Pass the Pinion 
Bearing Cup Remover, T83T-4628-A and Driver 
Handle, T80T-4000-W or equivalents through 
the outer bearing cap and against the inner 
bearing cup. Drive the outer pinion bearing cup 
out with a hammer. 



12. Remove the differential case bearings and 
shims from the case. Place Step Plate, D80L- 
630-5 under bearing to protect the bearing. 
Install Universal Bearing Remover, D81L-4220- 
A or equivalent and remove the bearing. Turn 
the case over and remove the other bearing. 


UNIVERSAL BEARING 
REMOVER -081L-4220-A 




13. Wire the shims, bearing cup and cone together 
and identify from which side of the differential 
case they were removed. If any shims are 
damaged, replace with new shims upon 
assembly. 

14. Place a few shop towels over the vise to 
prevent the ring gear teeth from being nicked, 
after it is free from the case. Place the case in a 
vise. Remove the ring gear bolts. Tap the ring 
gear with a rawhide hammer to free it from the 
case. Remove the case and ring gear from the 
vise. 

NOTE: Whenever removing the ring gear bolts, 
discard the bolts and replace with new bolts upon 
assembly. 

15. Remove the inner pinion bearing cone and oil 
slinger from the drive pinion with Universal 
Bearing Remover, D81L-4220-A or equivalent. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: For controlling drive pinion depth, an oil 
slinger with a selected thickness, is located between 
the inner pinion bearing cone and drive pinion head. 
Be careful not to damage the oil slinger when 
removing the bearing. If the oil slinger is damaged, 
measure the thickness and replace with an oil 
slinger of equal thickness. 

16. Inspect all parts for damage and replace as 
required. 



Total Differential Casfe End Play 

1. Attach the ring gear to the differential case 
using new bolts. Tighten bolts alternately and 
evenly to 68-81 N-m (50-60 ft-lbs). 

2. Clean the trunnions on the differential and 
install the master differential bearings T83T- 
4222-A or equivalent, onto the differential case. 
Remove all burrs and nicks from hubs so 
master bearings rotate freely. 


3. Place the differential case into carrier (without 
pinion). The differential case should move 
freely in the carrier. Mount Dial Indicator (D78P- 
4201 -B or TOOL-4201 -C) or equivalent against 
the differential case flange. Locate the tip of the 
indicator on the flat surface of one ring gear 
bolt. Force the differential case toward the dial 
indicator as far as possible and zero the dial 
indicator with force still applied. 

NOTE: Dial indicator should have a minimum of 

travel capability of 5.08mm (0.200 inch). 

4. Force the differential case away from the dial 
indicator as far as it will go. Repeat this 
procedure until the same reading is obtained. 
Record the dial indicator reading. This 
reading indicates the amount of shims needed 
behind the differential side bearings to take up 
total clearance between the differential bearing 
and case. This reading will be used under 
Pinion and Ring Gear Backlash. 

5. Remove the differential case from the carrier. 
Do not remove the master differential bearings 
at this time. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Drive Pinion Installation 

Two separate adjustments affect contact 
between the ring gear and drive pinion: Pinion Depth 
and Pinion and Ring Gear Backlash. 

Pinion Depth is controlled by an oil stinger (with a 
selective thickness) located between drive pinion 
head and inner pinion bearing cone and an oil baffle 
located between the inner bearing cup and carrier 
bore. ! 



Pinion and Ring Gear Backlash is controlled by 
preload shims located between the differential 
bearings and the differential case. This adjustment 
is described in Differential Case—Assembly to 
Carrier portion of this Section. 


In the Pinion Depth Adjustment, the size of the 
selected thickness oil slinger and the oil baffle 
controls the pinion position. Increasing the oil slinger 
thickness moves the pinion toward the ring gear. 
Decreasing the oil slinger thickness moves the 
pinion away from the ring gear. 

Ring gears and pinions are supplied in matched 
sets with standard or metric markings. 



STANDARD PINION 


On the button of each drive pinion is marked a 
plus figure (+), a minus figure (-) or a zero (0); These 
figures indicate the position for each gear set. The 
position is determined by the thickness of the baffle 
between the inner pinion bearing cup and carrier 
bearing bore and the thickness of the selective oil 
slinger between the pinion head and inner pinion 
bearing. Any pinion depth change is made by 
changing the thickness of the selective oil slinger. 
Refer to the charts shown below. 

For example: A drive pinion that is etched "0" 
should be 76.2mm (3.500 inch) from the centerline 
of the ring gear to the back face of the pinion. A 
pinion that is etched +3 (m+8) should be 88.98mm 
(3.503 inch) from the ring gear centerline. If the 
baffle thickness remains the same, then the +3 
(m+8) pinion requires a selective oil slinger that is 
0.08mm (0.003 inch) thinner than the selective 
slinger used with the "0" etched drive pinion. 

If the original gear set is being re-used, measure 
the original baffle and selective slinger. If either the 
baffle or selective slinger needs to be replaced, use 
a new one of the exact same thickness. 

If a new gear set is used, notice the plus (+), 
minus (-), or zero (0) etching on both the original and 
the new drive pinion and adjust the thickness of the 
new selective oil slinger according to the charts 
shown below. 

For example: If the original pinion is etched 
+4 (m + 10) and the new pinion is etched "0", then 
the new selective slinger is 0.08mm (0.004 inch) 
thicker than the original selective oil slinger. 
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DISASSEMBLY AND ASSEMBLY (Continued) 



If the original pinion is 
pinion is etched +3 (m+8) 
should be 0.08mm (0.00 
original slinger. 

etched "0" and the new 
the new selective slinger 

3 inch) thinner than the 
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+ .03 

0 

-.03 

-.05 

-.08 

-.10 

-3 

+.08 

+ .05 

+ .03 

0 

-.03 

-.05 

-.08 

-.10 

-.13 

-5 

+.05 

+ .03 

0 

-.03 

-.05 

-.08 

-.10 

-.13 

-.15 

-8 

+ .03 

0 

-.03 

-.05 

-.08 

-.10 

-.13 

-.15 

-.18 

-10 

0 

-.03 

-.05 

-.08 

-.10 

-.13 

-.15 

-.18 

-.20 
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Haw PMm Marital 

-4 

-3 

-2 

-1 

• 

+1 

+2 

+3 

+4 

Ti - 

+ 0.008 

+ 0.007 

+ 0.006 

+ 0.005 

+ 0.004 

+ 0.003 

+0.002 

+ 0.001 

0 

+3 

+ 0.007 

+ 0.006 

+ 0.005 

+ 0.004 

+ 0.003 

+0.002 

+0.001 

0 

- 0.001 

+2 

+ 0.006 

+ 0.005 

+ 0.004 

+ 0.003 

+ 0.002 

+ 0.001 

0 

- 0.001 

-0.002 

+1 

+ 0.005 

+ 0.004 

+ 0.003 

+0.002 

+ 0.001 

0 

-0.001 

■sum 

- 0.003 

0 

+ 0.004 

+ 0.003 

+0.002 

+ 0.001 

0 

-0.001 

-0.002 

- 0.003 

- 0.004 

-1 

+ 0.003 

+0.002 

+0.001 

0 

KE9 

-0.002 

- 0.003 

- 0.004 

- 0.005 

-2 

+0.002 


■DH 

-0.001 

- 0.002 

- 0.003 

- 0.004 

- 0.005 

- 0.006 

-3 

+0.001 

0 

! - 0.001 

-0.002 

- 0.003 

- 0.004 

- 0.005 

- 0.006 

IKZ2M 

-4 

0 

-0.001 

■SE3B 

- 0.003 

- 0.004 

- 0.005 

- 0.006 

- 0.007 

IKEZM 
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Depth Gauge Check ; 

Refer to chart shown below for the correct tools 
for the particular axles, j 

NOTE: If any of the gauge surfaces become nicked, 
the high spots must be removed with a medium India 
oilstone to ensure no erroneous readings. 


-fool 


Number 

Gauge Tube 


T76P-4020-A7 

Gauge Block 


T76P-4020-A10 

Gauge Disc 


T83T-4020-F57 

Aligning Adapter 


T76P-4020-A1 

Screw 


T76P-4020-A9 

Handle 


T76P-4020-A11 



GAUGE 

TUBE 


ICE5400-2BI 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Install the oil baffle ip the inner bearing cup bore 
in the carrier. 

3. Install inner and outer pinion cups with Forcing 
Screw T75T-1176-A and Pinion Bearing Cup 
Replacers, T71P-4616-A or equivalents. 

NOTE: Prior to installing pinion bearing cups into 
aluminum or magnesium housings, a dry graphite 
lubricant such as Dana Part No. 41753 (Lubrikote 
Type A-1040 CR) or equivalent should be applied to 
the bearing cup bore to prevent metal particles from 
being picked up as the cup is pressed into the bore. 


FORCING SCREW 
T7ST-1176-A" 


BEARING CUP 
REPLACER-OUTER 
T71P-4616-A 


NOTE: If the service pinion gear is marked with a 
plus (+) reading, this amount must be subtracted 
from the thickness dimension obtained in Step 6 
(Example: +2 [+0.002]). 

If the service pinion gear is marked with a minus (-) 
reading, this amount must be added to the thickness 
dimension obtained in Step 6 (Example: -2 [- 0.002]). 

In addition, you must use the exact same new rear 
pinion bearing that was used in the previous steps. 

8. Measure oil slinger with a micrometer to verify 
the slinger size. Place the oil slinger on the 
pinion and press on the bearing using Pinion 
Bearings Replacer, T57L-4621-B and Axle 
Bearing/Seal Plate T75L-1165-B (or 
equivalents) as shown below. 


BEARING CUP 
REPLACER-INNER 
T71P-4616-A 



Place a new rear pinion bearing over the proper 
aligning adapter and inset into the pinion 
bearing retainer assembly. Place the front 
pinion bearing (new or used if in good condition) 
into the bearing cup in the carrier and assemble 
the handle onto the screw and hand tighten. 
Note the 3/8 inch square drive in the handle to 
be used for obtaining the proper pinion bearing 
preload. 

Center the proper gauge tube into the 
differential bearing bore. Install the baring caps 
and tighten to proper specifications. To preload 
the bearing, tighten the handle to 2.3-4.5 N-m 
(20-40 in-lbs). 

Using a feeler gauge tool, select the thickest 
feeler shim that will enter between the gauge 
tube and the gauge block. Insert the feeler 
gauge directly along the gauge block to insure a 
correct reading. The feeler gauge fit between 
the gauge tube and the gauge block should be a 
slight drag-type feeling. 

After the correct feeler gauge feel is obtained, 
check the reading and this is the thickness of 
the oil slinger required providing that upon 
inspection of the service pinion gear, there are 
no markings. 


PINION BEARING 
REPLACER 
T57L-4621-B 


-OIL SLINGER 


AXLE BEARING/ 
, SEAL PLATE 
T75L-1165-8 


9. After following these procedures, continue to 
build the remaining components with proper 
pinion and differential bearing preload torques 
and ring gear backlash. 

10. Lubricate the ends of outer pinion bearings 
rollers with Long-Life Lubricant C1AZ-19590- 
BA (ESA-M1C75-B) or equivalent. Install the 
outer bearing cone in place in outer bearing 
cup. 

11. Install drive pinion with the inner bearing cone 
and slinger on the pinion. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Drive Pinion Preload Check and Final 
Depth Check 

1. Install the pinion into the carrier. 

2. Install the outer pinion bearing cone and oil 
slinger. 

3. Assemble end yoke, washer, deflector, and 
slinger on pinion shaft and align with 
Companion Flange Replacer T83T-4851-A and 
T78P-4851-A, Compamion Flange Holder (or 
equivalent) to seat the yoke. Install a new pinion 
nut. 

4. Tighten the pinion nut until a rotating torque of 
1.1 N-m (10 in-lbs) is obtained. Rotate the 
pinion several times to seat the bearing. 

5. Install a new collapsible spacer and outer 
bearing cone. 

CAUTION: Never reuse a collapsible spacer. 

Upon removal, always discard the spacer and 

install new spacer for assembly. 

6. Coat the oil seal with Hypoid Gear Lubricant, 
C6AZ-1 9580-E (ESW-M2C1 05-A) or 
equivalent. Install the drive pinion oil seal with 
T71T-3010-R, Oil Seal Replacer or equivalent. 
After installation, make sure the garter spring 
did not pop out. If the garter spring pops out, 
remove and replace the seal. 


If the reading is less than 15 in-lbs., tighten the 
pinion nut in small increments until a rotational 
torque of 1.7-4.0 N-m (15-35 in-lbs) is reached. 
Do not tighten the nut more than 373 N • m (275 
ft-lbs). 

If the reading is more than 1.7-4.0 N-m (15-35 
in-lbs), the collapsible spacer has been 
compressed too far. The spacer must be 
removed and a new collapsible spacer 
installed. 

CAUTION: Never tighten the pinion nut more 
than 373 N-m (275 ft-lbs) or the collapsible 
spacer will be compressed too far. 


COMPANION 
FLANGE 
REPLACER 
T83T 4851-A 



PINION OIL 
SEAL REPLACER 
T71T-3010-R 



7. Install the yoke with Companion Flange 
Replacer T83T04851-A or equivalent. Install 
washer and nut and tighten nut to 190 N-m 
(140 ft-lbs). 

8. Place an inch-pound torque wrench on the 
pinion nut. Check the pinion rotational torque. 
Rotational torque shoiild be 1.7-4.0 N • m (15-35 
in-lbs). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Remove drive pinion mate shaft with a drift. 



3. Rotate the pinion 
until the pinion m< 
of the case. Ren 
spherical washers 

4. Lift side gears an 

I 

1 mate tears and side gears 
ite gears turn to the windows 
love pinion mate gears and 
». 

d thrust washers from case. 

J 

- V 



Assembly | 

1. Inspect case parts for signs of wear. If wear 
exists on all parts, replace the entire differential 
case assembly. If one gear shows signs of 
wear, replace both pinion mate and side gears 
as a set. 

2. Apply Long-Life Lubricant C1AZ-19590-BA 
(ESA-M1C75-B) or equivalent to side gear 
thrust washers, hub and thrust face of side 
gears. Lubricate pinion mate gears and 
spherical washer with Long-Life Lubricant 
C1AZ-19590-BA (ESA-M1C75-B) or equivalent. 


Hold side gears in place in case with one hand 
and install pinion mate gears arid spherical 
washers with other hand. Rotate the side gears 
and pinion mate gears; until the holes in the 
washers and pinion mate gears line up exactly 
with the holes in the case. ; y; ? 

Insert the pinion mate shaft in the case. Made 
sure the lock pin hole in the shaft lines up with 
the lock pin holes in the case. 

Insert lock pin. Peen some metal of the case 
over the pin to lock it in plaoe. 


Differential Case 

Assembly to Carrier 

Pinion and Ring Gear Backlash 

1. Assemble ring gear to differential case. Use 
new bolts and tighten alternately and evenly to 
68-81 N m (50-60 ft-lbs). 

2. Place the differential case into position in the 
carrier. (Master bearings T83T-4222-A or 
equivalent should still be installed.) 

3. Force the differential case away from the drive 
pinion gear, until it is completely seated against 
the cross bore face of the carrier. Position a dial 
indicator so the indicator tip rests on a 
differential case bolt. Zero the dial indicator. 

4. Force ring gear against pinion gear. Rock ring 
gear slightly to make sure gear teeth are in 
contact. Then, force ring gear away from drive 
pinion gear, making sure the dial indicator 
returns to zero. Repeat this procedure, until the 
dial indicator reading is the same. This reading 
minus 0.15mm (0.006 inch) reveals the amount 
of shims necessary between the differential 
case and differential bearing on the ring gear 
side. 

5. Remove the differential case from the carrier 
and remove the master bearings from the case. 

6. As determined in Step 4, place the required 
amount of shims on the ring gear hub of the 
differential case. For example: If the reading in 
Step 4 was 1.14mm (0.045 inch) minus 0.15mm 
(0.006 inch), place 1.00mm (0.039 inch) 
amount of shims on the hub of the ring gear side 
of the differential case. 

7. Install the bearing cone on the hub of the ring 
gear side of the differentia) case. Drive the 
bearing onto the hub using Differential Side 
Bearing Replacer, T80T-4000-J or equivalent. 

8. To determine the correct amount of shims to be 
placed on the hub of the drive pinion side of the 
differential case, subtract the reading obtained 
in Step 4 from the Total Differential Case 
Endplay. Total Case Endplay was determined in 
Steps 3 and 4 of Total Differential Case 
Endplay. When this amount is determined, add 
0.08mm (0.003 inch) to the amount. This is the 
required amount of shims to be placed on the 
hub of the drive pinion side of the differential 
case. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


For example: Total Case Endplay was 2.30mm 
(0.091 inch). The reading in Step 4 was 1,14mm 
(0.045 inch), and when subtracted from 
2.30mm (0.091 inch) gives 1.16mm (0.046 
inch). 0.08mm (0.003 inch) is added to give 
1.24mm (0.049 inch) amount of shims to be 
placed on the hub of the drive pinion side of the 
differential case. 

9. Place the required amount of shims on the hub 
of the drive pinion side of the differential case. 

10. Install the bearing cone on the hub of the drive 
pinion side of the differential case. Place Step 
Plate, D80L-630-5 or equivalent on the ring 
gear side bearing to protect the bearing. Drive 
the bearing onto the hub of the drive pinion side 
of the differential case using Differential Side 
Bearing Replacer, T80T-4000-J or equivalent. 

11. Install bearing cone bn the pinion side of the 
differential case (with T80T-4000-J or 
equivalent, Differential Bearing Replacer. Place 
the Pinion Bearing Cone Replacer, T53T-4621- 
C or equivalent on the ring gear bearing to 
prevent damage. 


DIFFERENTIAL 
BEARING REPLACI 
T80T-4000-J 






12. Install the differential bearing cups on the 
bearing cones. 

13. Place Differential Housing Spreader, TOOL- 
4000-E (or equivalent) on the case. Install Dial 
Indicator TOOL-4201-C (or equivalent) on the 
carrier housing. Do not spread the housing 
more than 0.38mm (0.015 inch). 

14. Install the differential case in the carrier. If 
necessary, use a rawhide or plastic hammer to 
seat the differential case into the carrier 
housing cross bore. With partial and non¬ 
hunting/partial ring gear and pinion sets, align 
the marks on the ring gear and drive pinion (if 
applicable. Some gear sets do not have marks, 
depending upon ratio). Be careful to not nick 
the teeth of the ring gear or pinion. Remove the 
spreader and dial indicator from the case. 


15. Install bearing caps and bolts. Make sure the 
letters or numbers stamped on the caps 
correspond in both position and direction with 
the letters or numbers stamped into the carrier. 
Tighten bolts to 48-54 N-m (35-40 ft-lbs). 

16. Install the dial indicator on the case. Check ring 
gear and pinion backlash at three equally 
spaced points on the ring gear. Backlash 
tolerance is 0.13-0.20mm (0.005-0.008 inch) 
and cannot vary more than 0.08mm (0.003 
inch) between the three points. If backlash is 
high, the ring gear must be moved closer to the 
pinion, by moving shims to the ring gear side 
from the opposite side. If backlash is low, the 
ring gear must be moved away from the pinion 
by moving shims from the ring gear side to the 
opposite side. 



Ring Gear & Pinion Tooth Pattern 
Interpretation 

17. The final pinion position will be verified by using 
the GEAR CONTACT PATTERN METHOD 
described as follows: 


RING GEAR AND PINION TOOTH CONTACT PATTERN 


TOP LAND. 


/-/- 7 "- 

T P E LENGTHWISE 

- f— 8EARING 

HEEL ARC 


RING GEAR TOOTH 


E8231-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


18. The TOE of the gear tooth is the portion of the 
tooth surface at the end towards the center. 
The HEEL of the gear tooth is the portion of the 
tooth surface at the outer end. The TOP LAND 
of a gear tooth is the surface of the top of the 
tooth. Every gear has a characteristic pattern. 
The illustrations show typical patterns only, and 
explains how patterns shift as gear location is 
changed. When making pinion position 
changes, shims should be changed in the range 
of .05mm (.002 inch) to .10mm (.004 inch) until 
correct pattern has been obtained. 

When a change in backlash is required, 
backlash shims should be changed in the range 
of 1-1/2 times the amount of backlash required 
to bring the gears into specification. For 
example, if the backlash needed to be changed 
by .10mm (.004 inch), the shim pack should be 
changed by .15mm (.006 inch) as a starting 
point. The actual amount of backlash change 
obtained will vary depending upon the ratio and 
gear size. f 


High backlash is corrected by moving the ring 
gear closer to the pinion. Low backlash is corrected 
by moving the ring gear away from the pinion. These 
corrections are made by switching shims from one 
side of the differential case to the other. 

NOTE: When making changes, note that two 
variables are involved. Example: If you have the 
backlash set correctly to specifications and you 
change the pinion position shim, you may have to 
readjust the backlash - to the correct specification 
before checking the pattern. Refer to pattern 
interpretation. 

WARNING: GEAR TEETH MAY HAVE SHARP 
EDGES. WHEN HANDLING GEARS, USE CARE 
TO AVOID PERSONAL INJURY! 

19. a. Paint ring gear teeth with a marking 
compound to both the drive and coast side. 

b. Rotate ring gear one complete revolution in 
both directions while load is being applied with 
a large screwdriver or similar tool between the 
carrier casting arid differential case flange. 


PATTERN INTERPRETATION 
(RING GEAR) | 


DRIVE SIDE 


COAST SIDE 












NORMAL OR DESIRABLE PATTERN. THE DRIVE 
PATTERN SHOULD BE CENTERED ON THE 
TOOTH. THE COASTPATTERN SHOULD BE CEN¬ 
TERED ON THE TOOTH, BUT MAY BE SLIGHTLY 
TOWARD THE TOE. THERE SHOULD BE SOME 
CLEARANCE BETWEEN THE PATTERN AND THE 
TOP OF THE TOOTH. 


BACKLASH CORRECT. THINNER PINION POSI¬ 
TION SHIM REQUIRED. 


BACKLASH CORRECT. THICKER PINION POSI¬ 
TION SHIM REQUIRED. ■ 


PINION POSITION SHIM CORRECT. DECREASE 
BACKLASH. 


PINION POSITION SHIM CORRECT. INCREASE 
BACKLASH. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Pattern Movements Summarized 


mmarize 

arizes he 
«II ohtair 


20. The following summarizes how pinion and ring 
gear movements will obtain satisfactory roll 
patterns: 

a. Decreasing backlash moves the ring gear 
closer to the pinion. 

Drive pattern (convex side of gear) moves 
slightly lower and toward toe. 

Coast pattern (concave side of gear) 
moves lower and toward the toe. 

b. Increasing backlash moves the ring gear 
away from the pinion. 


Drive pattern moves slightly higher and 
toward the heel. 

Coast pattern moves higher and towards 
the heel. 

c. Thicker pinion position shim with the 
backlash constant moves the pinion closer 
to the ring gear. 

Drive pattern moves deeper on the tooth 
(flank contact) and slightly toward the toe. 

Coast pattern mbves deeper on the tooth 
and toward the heel. 

d. Thinner pinion position shim with the 
backlash constant moves the pinion further 
from the ring gejjir. 

Drive pattern moves toward the top of the 
tooth (face contact) and toward the heel. 

Coast pattern moves toward the top of the 
tooth and slightly toward the toe. 

21. Apply a bead 3.175-6.35mm (1/8-1 /4 inch) 
high and 3.175-6.35mm (1/4-1/2 inch) wide of 
Silicone Rubber RTV sealant, D6AZ-19562-AA 
(clear) or BB (black) (ESB-M4G92-A and ESE- 
M4G195-A) or equivalent on the mating 
surfaces of the carrier mounting face support 
arm. Allow one hour curing time after the 
axle carrier is assembled to the axle arm 
before installing lubricant and operating 
vehicle. 

22. Mount the differential assembly to the left hand 
axle arm, using 2 guide pins being careful not to 
smear gasket sealant. Install and tighten bolts 
to 54-68 N-m (40-50 ft-lbs). Tighten one bolt 
and then tighten the bolt directly opposite it. 
Tighten the rest of the bolts in either a 
clockwise or counterclockwise direction. 

23. Assemble the carrier shear bolt and nut. 
Tighten to 102-129 N-m (75-95 ft-lbs). 



Right Hand and Left Hand Axle Shaft 
U-Joint 

Disassembly 

1. Place the axle shaft assembly in a vise, being 
careful not to damage it. 

2. Remove the snap rings that retain the bearings 
in the yoke in the axle shafts. 

3. Position the Tool, T74P-4635-C or equivalent 
on the shaft and press the bearing out of the 
yoke. If the bearing cannot be pressed all the 
way out of the flange, remove it with vise grip or 
channel lock pliers. 

4. Re-position the tool to press on the spider in 
order to remove the bearing from the opposite 
side of the flange. 

5. Remove the flange from the spider. 

6. Remove the bearings and spider from the axle 
shaft in the same manner. 



FRONT OUTPUT SHAFT 
AND U-JOINT ASSEMBLY 


C4913-1B 
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Assembly 

1. Start a new bearing into the yoke of the axle 
shaft. 

2. Position the spider in the rear yoke and press 
the bearing 6.35mm (1 /4 inch) flush with the 
surface of the yokes. 

3. Remove the tool and install a new snap ring. 

4. Start a new bearing into the opposite side of the 
yoke. 

5. Install the tool and press on the bearing until the 
opposite bearing is flush. 

6. Remove the tool and install a new snap ring. 

7. Position the flange on the spider and install two 
new bearings and snap rings. 

8. Check the joint for freedom of movement. If a 
bind has resulted from misalignment during the 
foregoing procedures, tap the ears of the 
driveshaft sharply to relieve the bind. Do not 
install the driveshaft if the U-joints show any 
signs of binding. 


FRONT OUTPUT SHAFT. 




U-JOINT TOOL 
T74P-4635-C 


SPECIFICATIONS 





U.S. Ounce* 


Dana Model 28 Front Drive Axle 


®Use Hypotd Gear Lubricant, C8AZ-19580-E (ESW-M2C105-A). 


Approximate Capacity 


imperial Pints 


0.92 



CE5410-2D 


DANA MODEL 28 FRONT DRIVE AXLE SPECIFICATIONS 


Carrier Spread 


Drive Pinion Rotational Torque 


Drive Pinion Nut Torque 


Ring Gear and Pinion Backlash 



Axle Pivot Bolt 


Axle Pivot Bracket to F 


Axle Stud 


Bal Joint Nut — Lower 


Ba# Joint Nut — Upper 


Bearing Cap Bolts 


Carrier to Axle Arm Bote 


Torque 


Ntn Ft-Lbs 


163-203 120-150 


95-124 70-92 


258-311 190-230 


129-149 95-110 


115-136 85-100 


48-54 35-40 


54-68 40-50 


Specification 


Removal: 0.25mm (0.010 inch) 


Installation: 0.37mm (0.015 inch) 


1.7-4.0 N*m (15-35 in-lbs) 


190-373 Ntn (140-275 ft-lbs) 


0.13-0.20mm (0.005-0.008 inch) 



Description 


Carrier Shear Bolt 


Front Driveshaft U-Bott Nuts 


Lower Shock Absorber to Radius Amt Nut 


Lower Spring Seat Nut 


Radius Arm Bracket Front Bolt 


Radius Arm Bracket Lower Bolt 


Ring Gear Bolts 


Torque 


Ft-Lbs 



37-50 27-37 


217-298 160-220 
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SPECIAL SERVICE TOOLS 


T50T-100-A 


T57L-500-B 


D80L-630-5 


T77F-1102-A 


T75L-1165-B 


TB3T-1175-B 


TOOL-1175-AC 


T75T-1J76-A 


D64T-1197-A 


D78P-1225-B 


T83T-1244-A 


T82T-3006-A1 


T83T-3006-A 


T71T-3010-R 


T80T-3010-A 


T80T-3010-A3 


T83T-3010-A 


T83T-3050-A 


T83T-3123-A 


T83T-3132-A 


T64P-3590-F 


T80T-4000-B 


T 0 OT - 4 OOO-J 


T80T-4000-W 


Description 


Blind Hole Puller Set TOOL-4000-E 


Impact Slide Hammer T76P-4020-A1 


Bench Mounted Holding Fixture I T76P-4020-A10 


Step Plate Adapter T76P-4020-A11 


Bearing Cup Puller I T76P-4020-A7 


Axle Bearing'Seal Plate T76P-4020-A9 


Hub Seal Replacer T83T-4020-F57 


Seal Remover I D78P-4201-B 


Threaded Drawbar I TOOL-4201-C 


Four-Prong Spindle Nut Spanner Wrench D81L-4220-A 


Two Jaw Bearing Cup Puller T73T-4222-B 


Needle Bearing Reptacer T83T-4222-A 


Busing Replacer T71P-4616-A 


Bushing Shell Flaring Tool T53T-4621-C 


Pinion Seal Replacer T57L-4621-B 


4WD Ball Joint Set TB3T-4628-A 


Part ot 4WD BaM Joint Set T74P-4635-C 


Bench Mount/Housing Spreader Adapter I T65L-4851-B 


Ban Joint Tool Adapter I T78P-4851-A 


Spindle Bearing Seal Replacer [ T83T-4851-A 


Spindle/Axle Seal Replacer T78P-5638-A1 


Pitman Arm Remover T78P-5638-A4 


Differential Spreader Adapters I T80T-5638-A2 


Differential Bearing Cone Replacer I T63P-9171-A 


Driver Handte 


—- -—J—xr — — 

uejcnpoon 


Differential Housing Spreader 


Pinion Depth Gauge Aligning Adapter 


Gauge Block 


Handte 


Gauge Tube 2.563 O.D. 


Screw 


Pinion Depth Gauge Disc 


Dial Indicator Magnetic Base 


Dial Indicator with Bracketry 


Universal Bearing Puller 


Differential Bearing Cone Replacer 


Dummy Bearings 


Pinion Bearing Cups Replacer 


Pinion Bearing Cone Replacer 


Pinion Bearing Cone Replacer 


Pinion Bearing Cup Driver 


C-Frame 


Companion Flange Remover 


Companion Flange Holder 


Companion Flange Replacer 


Forcing Screw 


Receiving Cup 


Pivot Bushing Remover 


Keystone Clamp Piters 


CE5413-2E 









































































































06 - 00-1 


GROUP 



( 2000 ) 


BRAKE 


SECTION TITLE 


PAGE 

SECTION TITLE 

PAGE 

ANTI-LOCK CONTROL ... j 
FRONT DISC BRAKES .... 
GENERAL HYDRAULIC BR/ 
HYDRAULIC BRAKE ACTUi 

kKE SERVICE ... 
moN. 

... 06-09-1 
... 06-03-1 
... 06-00-1 
... 06-06-1 

PARKING BRAKE AND ACTUATION. 

POWER BRAKE. 

REAR DRUM BRAKES . 

. 06-05-1 

. 06-07-1 

. 06-02-1 


SECTION 06-00 General Hydraulic Brake Service 


SUBJECT PAGE 

ADJUSTMENTS 

Brake Pedal Adjustment J. 06-00-15 

Front Disc Brakes.J. 06-00-15 

Hydraulic System Bleeding . 06-00-16 

Manual Bleeding—Dual-Brake System 

Hydraulic Master Cylinder . 06-00-16 

Pressure Bleeding—Dual Brake System 

Hydraulic Master Cylinder . 06-00-17 

Rear Drum Brakes.{. 06-00-15 

DESCRIPTION AND OPERATION 

Disc Brakes. 06-00-2 

Drum Brakes . 06-00-2 

Dual Master Cylinder Bra ce System. 06-00-2 

Rear Antilock Brakes. 06-00-2 

DIAGNOSIS AND TESTING 

Brake System Preliminary Checks . 06-00-3 

Dash-Mounted Vacuum Booster Test 

(Power Brakes). 06-00-4 

Diagnosis Guides . 06-00-4 


SUBJECT PAGE 

DIAGNOSIS AND TESTING (Cont'd.) 

Dual Brake Warning Lamp System Tests- 06-00-3 

Hydraulic Leak Test . 06-00-3 

Master Cylinder Diagnosis. 06-00-11 

Power Brake Function Test. 06-00-4 

OVERHAUL 

Brake Cylinder. 06-00-20 

Brake Drum Refinishing. 06-00-18 

Master Cylinder. 06-00-20 

Rear Brake Drums and Linings. 06-00-20 

Rotor Servicing. 06-00-19 

REMOVAL AND INSTALLATION 

Brake Hose . 06-00-18 

Brake Tube ... 06-00-17 

Flaring a Line (Flaring-Bar Type). 06-00-18 

Flaring a Line (Split-Die Type). 06-00-17 

Hydraulic Line Repair. 06-00-17 

SPECIFICATIONS . 06-00-21 

VEHICLE APPLICATION. 06-00-1 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION AND OPERATION 


Hydraulic brakes are 
vehicles. 

standard equipment on all 

Hydraulic rear drum 

brakes on all trucks use 

automatic rear brake sh 

oe adjusters. 
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DESCRIPTION AND OPERATION (Continued) 


Dual Master Cylinder Brake System 

The dual master cylinder contains a double 
hydraulic cylinder with a plastic reservoir, primary 
and secondary hydraulic pistons. 

The dual master cylinder performs in the following 
manner: 

REAR WHEEL BRAKES—the rear wheel brakes 
are connected to the secondary outlet port and are 
actuated by the secondary piston assembly. 

FRONT WHEEL BRAKES—the front wheel 
brakes are connected to the primary outlet port 
(nearest the dash panel) and are actuated by the 
primary piston assembly. 

Both primary and secondary pistons function 
together. 

On all vehicles, the master cylinder is assisted by 
a vacuum booster. For information on vacuum 
boosters, refer to Section 06.07, Vacuum Booster. 


Disc Brakes 

All vehicles are equipped with front disc brakes. 
Front disc brakes use pin rail-type caliper 
assemblies with a cast iron rotor integral with the 
front hub assembly. The caliper contains a single 
piston that is actuated by hydraulic pressure from 
the master cylinder. The caliper also contains 
inboard and outboard pad assemblies. The inboard 
pad, when actuated by pressure from the caliper 
piston, is pressed against the rotor. This pressure 
causes the caliper assembly to slide on the caliper 
pin rails and move the outboard pad inward. This 
results in the rotor being clamped between the 
inboard and outboard pads. 


TORQUE 

BUTTONS 


! \k 



- ^SPINDLE 




Rear Antilock Brakes 

The Rear Antilock Brake System is used on 
Bronco II vehicles. The system continuously 
monitors rear wheel rotation during braking and 
adjusts rear brake hydraulic pressure to prevent full 
rear wheel lock-up. The system consists of a 
computer module, Rear Antilock Brake System 
(RABS) Valve, speed sensor and an exciter ring. For 
more information, refer to Section 06-09, Antilock 
Control. 


DIAGNOSIS AND TESTING 


Occasional brake squeal can be caused by 
environmental conditions such as cold, hot, wet, 
snow, salt, mud, etc. The occasional squeal is not a 
functional problem and does not indicate any loss in 
brake effectiveness. 

For rear antilock brake system Bronco II only, 
refer to Section 06-09, Antilock Control. 
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DIAGNOSIS AND TESTING (Continued) 


Brake System Preliminary Checks 

Always make the following preliminary checks 
before testing the brake system: 

1. Check the fluid level in the brake master 
cylinder reservoir. If the fluid level is not at the 
maximum level line of the reservoir, add Ford 
Heavy Duty Brake Fluid C6AZ-19542-AA or BA 
(ESA-M6C25-A) or equivalent. Do not mix low 
temperature brake fluids with the specified 
brake fluid. 


SEE-THROUGH 

RESERVOIR 


LOW FLUID 
LEVEL 
INDICATOR 
SWITCH 



ALUMINUM MASTER 
CYLINDER BODY 


H40M-1B 


Push the brake pedal down as far as it will go. If 
the pedal travels more than halfway to the floor, 
adjust the rear brakes. The vehicle is equipped 
with automatic rear brake adjusters, adjust 
brakes by driving the vehicle forward and 
backing up vehicle and applying brakes several 
times sharply in each direction. 

If the brakes will apply and the vehicle can be 
safely stopped, road test the vehicle and apply 
the brakes at a speed of about 32 km/h (20 
mph) to see if the vehicle stops evenly. If it does 
not, manually adjust the brakes. 



Dual Brake Warning Lamp System Tests 

1. Turn the ignition switch to the start position, if 
the brake warning lamp does not light, check 
the light and wiring and replace or repair wiring, 
if necessary. 

2. If the brake warning lamp does not light when 
the fluid level in the master cylinder reservoir is 
low, the warning lamp may be burned out, the 
fluid level switch in the master cylinder reservoir 
may be inoperative or the switch-to-lamp wiring 
may have an open circuit. Check the bulb and 
replace it, if required. Check the switch-to-lamp 
wires for an open circuit and repair or replace 
them, if required. If the warning lamp still does 
not light, manually push the float in the reservoir 
to the bottom. If the lamp does not light now, 
replace the reservoir assembly. 


Hydraulic Leak Test 

1. With the brakes applied, visually inspect all 
hydraulic lines, connections, and hoses for 
evidence of leaks. Replace leaking parts as 
necessary. 

2. If the leak has not been found, remove the rear 
brake drums and inspect all wheel cylinders for 
evidence of leaks. Replace or rebuild wheel 
cylinders as necessary. On the front disc 
brakes, inspect for leakage at the caliper. 
Replace or rebuild the calipers as necessary. 


ENGINE 

MANIFOLD 


f6ri B00STER ' 

v__y dual 

MASTER' 
FRONT CYLINDER 
DISC I 3— s 
BRAKES ( 


VACUUM CHECK 
VALVE 


MECHANICAL 
STOP LIGHT SWITCH 


'li'\ WARNING 
~ LIGHT 

( IGNITION 
SWITCH 


REAR DRUM 
BRAKES 
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DIAGNOSIS AND TESTING (Continued) 


If the leak has not been found, disconnect the 
hydraulic tubes form the master cylinder and 
plug the output ports using the appropriate size 
flared tube type plugs. Push the brake pedal 
down as hard as possible. If the pedal slowly 
moves downward, the master cylinder is 
leaking internally and should be rebuilt or 
replaced. 



OUTLET 

PORTS 


Dash-Mounted Vacuum Booster Test 
(Power Brakes) 

Vacuum System Test 

1. Disconnect the engine vacuum line from the 
booster and connect a vacuum gauge, Rotunda 
model 059-00008 or equivalent to the vacuum 
line with a T-fitting. With the engine thoroughly 
warmed up, the gauge should read 15-19 
inches Hg at idle with the transmission in 
neutral. If the idle vacuum is not at least 15-19 
inches Hg the engine required a tune-up. 



VACUUM 

BOOSTER 


Power Brake Function Test 


With the engine stopp) 
from the system by pi 
several times. Then pu 
as it will go, and note tl 
it in this position. If th4 
downward under pr< 
system is leaking and i 
hydraulic leak test. 


3d, eliminate all vacuum 
jmping the brake pedal 
sh the pedal down as far 
le effort required to hold 
i pedal gradually moves 
assure, the hydraulic 
should be subjected to a 


With the brake pedal pushed all the way down, 
start the engine. If the vacuum system is 
operating properly, the pedal will move 
downward. If pedal position does not change, 
the vacuum system is not operating properly 
and should be subjected to a vacuum system 
test. 



PUMP SEVERAL 
TIMES 


H4663-1A 


With the engine properly tuned, reconnect the 
vacuum line. 

Inspect the plastic check valve, rubber 
grommet, and all vacuum plumbing for cracks, 
holes, bad connections, or missing clamps that 
might cause leaks. Perform Step 2 of the Power 
Brake Function Test to determine if the problem 
has been corrected. 

If the problem persists, reconnect the test 
gauge to the same point, leaving the rest of the 
vacuum system connected. Check the vacuum 
leakdown rate as in Step 3. If the system does 
not pass the test, disconnect each component 
in turn and check the vacuum leakdown rate 
holding a thumb over the open end of the line. 
Only one item should be disconnected at a 
time. When the system passes the leakdown 
test, the item that is disconnected should be 
repaired or replaced. 

With the test gauge connected as in Step 4, 
with 15-19 inches Hg of vacuum and the engine 
shut off, depress the brake pedal one time and 
hold it down for a few seconds. If the vacuum 
drops to zero, a booster leak is present and the 
booster should be replaced. 


Diagnosis Guides 

The following guides can be used as an aid in 
diagnosing hydraulic brake systems. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION 

POSSIBLE CAUSE 

RESOLUTION 

• Brakes not working, excessive 
pedal travel, brake pedal feels 
spongy when fully applied. 

1. Low fluid level. 

1. Add fluid, bleed system, check for 
leaks. 

•' 1 

2. Rear brakes out of adjustment. 

2. Adjust rear brakes. 


3. Front wheel bearing out of 
adjustment. 

3. Adjust front wheel bearings. 

. i 
r 

i 

4. Master cylinder or booster dash 
unit mounting loose. 

4. Tighten nuts and bolts to 
specification. 

i 

i 

5. Disc brake caliper attachment 
loose. 

5. Replace or tighten as required. 

I 

6. Worn or damaged self-adjusters. 

6. Remove drum and check lining for 
proper adjustment. Replace self¬ 
adjusters. 

■, 

! 

• 

7. Glazed, worn, scored or damaged 
brake linings. 

7. Replace brake shoes and linings 
in sets. 

1 

8. Drums out-of-round or rotors with 
excessive runout. 

8. Refinish, or replace if wear 
exceeds limits. 

■ i 

i 

9. Brake tubing improperly positioned. 

9. Check brake tubing for misposition 
near heat source. Hot fluid can 
boil and result in spongy pedal 
response. 

• Excessive pedal travel or pedal 
goes to floor consistently. 

| 

1. Hydraulic system. 

1. Perform master cylinder diagnosis 
test. Refer to master cylinder 
diagnosis chart. Repair as 
required. 

j 

j 

2. Drum brakes out of adjustment, 
worn, bad wear pattern, or cracked 
drums. 

2. Repair or replace as required. 

1 

| 

3. Loose or improper attachment of 
pedal, pedal support booster and 
master cylinder. 

3. Repair or replace as required. 

• Excessive pedal effort to fully apply 
brakes. 

1. Overloaded vehicle. 

1. Lighten load and advise owner of 
correct load limits of vehicle. 

I ■ 

2. Insufficient vacuum to brake 
booster. 

2. Replace damaged or leaking 
vacuum hoses. 

i 

■1 

3. Restricted air filter on power brake 
booster. 

3. Clean or replace filter. 

i- ■ 

i 

4. Booster and brake pedal linkage 
binding caused by worn bushings 
or corrosion. 

4. Replace worn bushings or clean 
and lubricate linkage. 



5. Worn or damaged brake booster. 


5. Replace booster. 


CH3916-2C 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION 

[ - ■■ - 

POSSIBLE CAUSE 

RESOLUTION 

• Excessive pedal effort to fully apply 
brakes. (Cont’d.) 

6. Brake lining worn, glazed, 
contaminated or improper type. 

6. Replace brake lining in axle sets. 


i 

7. Brake shoe and lining improperly 
installed. 

7. Reposition brake shoes properly 
and eliminate any binding. 


j " 

8. Seized pistons in wheel cylinders 
or calipers. 

8. Repair or replace as required. 



9. Restricted brake lines or hoses. 

9. Repair or replace as required. 

• Brakes drag, slow or incomplete 
release. 

1. Parking brake control or cables 
binding. 

1. Repair, lubricate, or replace parts 
as required. 


j 

2. Brake pedal binding. 

2. Repair, lubricate, or replace parts 
as required. 



3. Front wheel bearing out of 
adjustment. 

3. Check bearings for adjustment, 
wear, damage. Adjust bearings. 


\ 

4. Worn or damaged master cylinder. 

4. Perform master cylinder diagnosis 
test. Refer to master cylinder 
diagnosis chart. Repair as 
required. 



5. Brakes out of adjustment. 

5. Adjust brakes. 



6. Restriction in hydraulic system. 

6. Repair or replace as required. 



7. Seized wheel cylinders or caliper 
pistons. 

7. Repair or replace as required. 

• Noise at wheels when bral 
applied — snap or clicks. 

ces are 

1. Cracked welds at brake shoe web. 

1. Replace brake shoe and lining 
assemblies in axle sets. 

' 


2. Brake shoes binding at backing 
plate ledges. 

2. Clean and lubricate ledges. 



3. Machining marks on brake drums. 

3. Refinish, or replace brake drums. 

1 


4. Backing plate ledges worn. 

4. Replace backing plate and 
lubricate ledges. 

j 


5. On disc brakes — rust on front 
edge of inboard shoes. 

5. Inspect, lubricate, replace if 
necessary. 

! 


6. On disc brakes — loose or missing 
anti-rattle clips. 

6. Replace. 

( 

l 


7. Other brake system components. 

— Improper positioning, wear or 
damage of caliper. 

7. Inspect, repair or replace. 

• Noise at wheels when bral< 
applied — scrape or grind. 

es are 

1. Worn brake linings, loose rivets or 
foreign material between lining and 
drum or rotor. 

1. Replace brake shoes and lining in 
sets. Refinish or replace brake 
drums or rotors if excessively 
scored. 

•} 

f 


2. Brake shoe interference with back 
of drum, or shield-to-rotor 
clearance also binding at backing 
plate guide ledges. 

2. Inspect. Replace as necessary. 
Lubricate. 


CH3917-2F 
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DIAGNOSIS AND TESTING (Continued) 



4 

POSSIBLE CAUSE 

RESOLUTION 

• Noise at wheels when brakes are 
applied — scrape or grind. 
(Continued) 

' j 

3. Other brake system components. 

— Warped or bent brake backing 
plate causing interference with 
brake drum. 

— Cracked drums or rotors. 

3. Inspect and repair as necessary. 

v 


| 

j 

4. Tires rubbing against chassis or 
body. 

4. Inspect. Repair as necessary. 

• Noise at wheels when 
applied — squeaks, s 
chatter. 

brakes are 
queals or 

1. Worn or scored brake drums and 
lining or rotors and pads. 

2. Burrs or rust on caliper that would 
obstruct seating of shoe to caliper. 

1. Inspect, repair or replace as 
required. 

2. Clean or deburr caliper. 


j 

3. Dirty, greased or glazed linings. 

3. Clean or replace. 


[■ ■ 

4. Improper lining parts. 

4. Inspect for correct usage. If 
necessary replace with correct 
type in axle sets. 



5. Other brake system components. 

— Loose lining rivets. 

— Weak, damaged or incorrect 
shoe retracting springs. 

— Loose or damaged shoe 

retaining pins, springs and clips. 
— Grooved backing plate ledges. 

5. Inspect, repair or replace as 
required. 

• Noise at wheels, brakes not 
applied — squeak or squeal. 

1. Wheel covers improperly attached. 

1. Seat covers with a rubber mallet. 
Repair flanges or replace cover. 

' ■ ' 


2. Loose wheel attaching lug nuts. 

2. Tighten to proper torque. Replace 
wheel if stud holes are damaged. 



3. Worn, dry or improperly adjusted 
wheel bearings. 

3. Replace worn or damaged wheel 
bearings. Lubricate and adjust. 



4. Glazed linings — adjustment too 
tight. 

4. Remove glaze from linings. Adjust 
brakes properly. 

i 

■j 


5. Other brake system components. 

— Stretched brake shoe retracting 
springs. 

— Backing plate guide ledges 
grooved. 

— Bent or warped backing plate 
causing interference with drum. 

— Improper positioning of disc 
brake in caliper. 

— Excessive runout of disc brake 
rotor. 

5. Inspect, repair or replace as 
required. 

• Noise at wheels, brak 
applied — growling, cl 

as not 
ick or rattle. 

1. Stones or foreign material trapped 
inside wheel covers. 

1. Remove stones, etc. 



2. Loose wheel lug nuts. 

2. Tighten to correct torque. Replace 
wheel if stud holes are elongated. 



3. Damaged, worn, or improperly 
adjusted wheel bearings. 

3. Adjust or replace as required. 


CH3918-2C 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION 

POSSIBLE CAUSE 

RESOLUTION 

• Noise at wheels, brakes not 
applied — squeaks, squeals or 
chatter. 

1. Disc brake caliper assembly. 

— Loose or missing anti-rattle 
dips, or caliper pins. 

1. Inspect, repair or replace as 
required. 


, 2. Drum brakes loose or extra parts. 

2. Inspect, remove or repair. 


3. Worn, damaged or dry wheel 
bearings. 

3. Inspect, lubricate or replace. 

Adjust bearings properly. 

• Groan, roughness or chatter at 
wheel (brakes applied). 

1. Loose wheel lug nuts. 

1. Tighten to correct torque. Replace 
wheel if stud holes are elongated. 

: V - ' 

2. Worn, damaged, dry or improperly 
adjusted wheel bearings. 

2. Inspect, lubricate or replace. 


3. Loose or worn front suspension 
components. 

3. Inspect, repair or replace as 
required. 

1 ■ 

4. Brake drum cracked or out-of¬ 
round. 

4. Replace drum if required. 


5. Disc brake caliper backing plate 
and anchor plate loose, or missing 
parts — also loose or bent dust 
shield. 

5. Repair or replace as required. 

. 

6. Excessive wear or lateral run-out of 
rotor. 

6. Replace rotor. 

| 

7. Worn tires. 

7. Replace tires. 

• Brakes pull to one side. 

1. Unequal air pressure in tires. 

1. Inflate tires to correct pressure. 


2. Grease or fluid on linings. Glazed 
linings. 

2. Clean, sand and/or replace linings. 


3. Loose or missing disc brake caliper 
pin rails. 

3. Replace missing pin rails. 


4. Improper size or type of lining on 
one wheel. 

4. Replace with correct brake linings 
in sets. 

'V 

1 

5. Improper size wheel cylinder on 
one wheel. 

5. Replace with correct wheel 
cylinder. 


6. Stuck or seized pistons in wheel 
cylinders or seized calipers. 

6. Repair or replace as required. 


7. Restricted brake lines or hoses. 

7. Repair or replace as required. 

• 

1 

- t 

8. Other brake components. 

— Improper adjustment of drum 
brakes. 

— Improper positioning of disc 
brake shoe and lining in the 
caliper. 

— Improperly adjusted, damaged 
or worn wheel bearings. 

— Distorted drum brake shoes. 

— Worn brake linings or scored 
rotor. 

— Missing, broken or stretched 
retracting or retaining springs 
and clips. 

8. Inspect, adjust, repair or replace 
as required. 

• 



CH3919-2D 
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DIAGNOSIS AND TESTING (Continued) 


coNDmoh 

1 

POSSIBLE CAUSE 

RESOLUTION 

• Brakes pufi to one sick 

5. (Cont’d.) 

j 

9. Should brake system check OK 
and complaint still exists, see 
suspension, steering and tire 
section of this manual. 


• Brakes grab or lock w 

hen applied. 

1. Tires worn or incorrect pressure. 

1. Inflate tires to correct pressure. 
Replace tires with worn tread. 



2. Grease or fluid on linings — 
damaged linings. 

2. Inspect, repair, or replace lining in 
sets. 


. 

i 

3. Improper size or type of linings. 

3. Replace with correct brake linings 
in sets. 


f 

-1 

i 

1 

4. Over-reaction of brake booster. 

4. Check brake booster for over¬ 
reaction by comparing with a 
known quality vehicle. Replace 
brake booster if required. 



5. Other brake system components. 

— Loose or missing pins for caliper 
attachment. 

— Worn, damaged or dry wheel 
bearings. 

5. Inspect, repair, or replace as 
required. 



6. Parking brake cable binding or out 
of adjustment. 

6. Adjust cables. Repair, lubricate, or 
replace if required. 

' 


7. Parking brake cable control 
assembly binding. 

7. Repair, lubricate or replace if 
required. 

• Brake warning light or 


1. Low fluid level. 

1. Add fluid, bleed system and check 
for leaks. 



2. Parking brake applied. 

2. Release parking brake. 

J 


3. Low vacuum level (diesel units 
only). 

3. Check brake booster vacuum 
pump. 

! 


4. Shorted light circuit. 

4. Correct short in warning circuit. 

i 


5. Damaged fluid level switch. 

5. Replace plastic reservoir 
assembly. 

• Parking brake will not 

-■ | 

hold. 

1. Parking brake cable out of 
adjustment. 

1. Adjust parking brake cable(s). 

| 


2. Rear brakes out of adjustment. 

2. Adjust rear brakes. 

. 


3. Parking brake linkage or cables, 
release lever, clevis and ratchet 
binding, worn or damaged. 

3. Repair or replace linkage or 
cables as required. 

j 

' - i 

• i 

CH3920-2F 
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DIAGNOSIS AND TESTINQ (Continued) 



POSSIBLE CAUSE 

RESOLUTION 

• Parking brake will not release or 
fully return. 

1. Manual release brake control 
components binding or damaged. 

1. Repair or replace manual parking 
brake control. 


2. Parking brake linkage and cables 
binding. 

2. Repair or replace as required. 


3. Worn or damaged rear brake 
components. 

3. Check rear brake shoe retracting 
springs and parking brake levers. 
Repair as required. 

• Rough engine idle or stall . 4 - power 
brake only. 

i 

1. Vacuum leak. 

1. Check vacuum hoses, booster and 
connections for leaks. Repair or 
replace as required. 

1 

| 

2. Worn or damaged vacuum booster. 

2. Check vacuum booster for internal 
leaks. Replace if required. 

• Intermittent loss of pedal. 

1. Hydraulic system. 

1. Perform master cylinder diagnosis. 
Repair as required. 


2. Front wheel bearings out of 
adjustment. 

2. Adjust front wheel bearings. 

1 

3. Drum brakes out of adjustment, 
worn, bad wear pattern or cracked 
drums. 

3. Repair or replace as required. 

' 

4. Loose or improper attachment of 
pedal, pedal support, booster and 
master cylinder. 

4. Repair or replace as required. 

• Vibration when brakes are! applied 
— Front brakes. 

1. Loose lug nuts. 

. y *. 

1. Tighten lug nuts to specification. 
Replace rim if stud holes are 
elongated. 

1 

2. Cracked rotors. 

2. Replace rotor. 


3. Rotors out-of-round or improper 
machining. 

3. Machine rotors or replace as 
required. 

I 

1 

1 ' ' 

4. Worn or improperly adjusted wheel 
bearings. 

4. Adjust or replace wheel bearings 
as required. 

j 

• i 

5. Loose or worn front suspension 
components. 

5. Tighten loose components to 
specifications. Replace worn or 
damaged components. 

" 

6. Excessive radial or lateral run-out 
on wheel and tire. 

6. Adjust or replace tire and/or wheel 
to eliminate excessive run-out on 
tire and/or wheel as required. 

• Vibration when brakes are applied 
— Rear brakes. 

j 

1. Loose lug nuts. 

1. Tighten lug nuts to specification. 
Replace rim if stud holes are 
elongated. 

I 

2. Cracked drums. 

2. Replace drums. 


3. Drums out-of-round or improperly 
machined. 

3. Machine drums or replace as 
required. 

i 

4. Excessive radial and lateral run-out 
on wheels and tires. 

4. Adjust tires and wheels to 

eliminate run-out or replace wheel 
and/or tire as required. 


CH3596-2E 
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DIAGNOSIS AND TESTING (Continued) 



MASTER CYLINDER DIAGNOSIS GUIDE 

PEDAL GOES DOWN FAST 

| TEST STEP 

RESULT ^ 

ACTION TO TAKE 

AO | VERIFY CONDITION 


©► 

Vehicle OK. 

GO to A1. 

• Road test vehicle ar 

d depress brake pedal. 

A1 | BRAKE FLUID LEVEL 




• Check master cylinc 

• 

er brake fluid reservoir level. 

■ . 

. 

GO to A2. 

CHECK reservoir sealing 
points. ADD fluid and 
BLEED system. 

REPEAT test AO. 

A2 PRESSURIZE SYSTE 

M 

Pedal height builds up, ^ 
then sinks. 

Pedal height builds up ^ 
and holds. 

GO to A3. 

CHECK rear brake 
adjustment and ADJUST 
if necessary. If condition 
still exists, BLEED 
system for air. REPEAT 
test A0. 

- 1 j-*-:- 

• Pump brake pedal rapidly (five times). 

[' 

i . 

1 

1 ■ 

■ ■ { 

_:___1._ 

A3 | BRAKE SYSTEM LEA 

KS 

r$T 

GO to A4. 

SERVICE as necessary. 
ADD fluid and BLEED 
system. REPEAT test 

AO. 

■ ' | 

• Check for external b 
in this section. 

rake system leaks. As detailed 

A4 | MASTER CYLINDER 1 

BY-PASS TEST 


System OK. 

REPLACE damaged 
parts. ADD fluid and 
BLEED system. 

REPEAT test AO. 

• Test for master cylin 
section. 

| 

der by-pass. As detailed in this 
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General Hydraulic Brake Service 


DIAGNOSIS AND TESTING (Continued) 


MASTER CYLINDER DIAGNOSIS GUIDE (Cont’d.) 
PEDAL IS LOW AND/OR FEELS SPONGY 


TEST STEP 


VERIFY CONDITION 


• Road test vehicle and apply brake pedal. 


RESULT 


Cl I BRAKE FLUID LEVEL CHECK 


• Check master cylinder brake fluid reservoir level. 


C2 FILLER CAP VENT CHECK 


• Check if filler cap vent holes are clogged or dirty. 


C3 BLEED BRAKE SYSTEM 


. •• "1 

• Bleed brake system as described in this section. 


C4 FRONT WHEEL BEARING ADJUSTMENT 


• Check front wheel (or proper adjustment. 



ACTION TO TAKE 


Vehicle OK. 


GO to Cl. 


GO to C2. 


CHECK reservoir sealing 
points. ADD fluid and 
BLEED system. 


GO to C3. 


CLEAN as necessary. 
REPEAT Test CO. 


Vehicle OK. 


GO to C4. 


CHECK rear brake 
adjustment and ADJUST 
if necessary. REPEAT 
Test CO. 


Adjust front wheel 
bearings. REPEAT Test 
CO. 
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General Hydraulic Brake Service 


DIAGNOSIS AND TESTING (Continued) 


MASTER CYLINDER DIAGNOSIS GUIDE (Cont’d.) 
PEDAL EFFORT EXCESSIVE 


TEST STEP 

RESULT ^ 

ACTION TO TAKE 

DO VERIFY CONDIT 

ION 

Pedal has short stroke ► 
and requires excessive 
effort. 

Pedal has long stroke ^ 
and requires excessive 
effort. 

GO to D1. 

GO to D1. 

• Depress brake 

pedal fully several times. 

' 

D1 BRAKE PEDAL L 

INKAGE TEST. 

Pedal moves freely. ^ 

Condition persists. ^ 

CHECK booster vacuum 
availability as described 
under Vacuum Booster 
Diagnosis in this 

Section. 

SERVICE or REPLACE 
brake pedal linkage. 
REPEAT Test DO. 

• Detach booster 
depress brake 

i 

push rod from pedal pin and 
pedal fully. 


CH4946-2A 


ADJUSTMENTS 


Brake Pedal Adjustment 

On dual-brake master cylinder with vacuum 
booster equipped vehicles, the brake systems are 
designed to permit a full stroke of the master 
cylinder when the brake pedal is fully depressed. A 
brake pedal clearance adjustment is not required. 

To release the brakes, fluid must flow back to the 
master cylinder through a return port when pedal 
pressure is released. To be sure the piston moves 
back far enough to expose the return port, free- 
travel is built into the pedal linkage on standard and 
vacuum booster systems. This prevents the piston 
from becoming trapped in a partially released 
position. Pedal-free travel is not always perceptible 
in dash-mounted booster systems, because the 
operating clearance for the piston is adjusted at the 
booster push-rod, rather than the pedal linkage. 


(Refer to Section 


instructions on 
adjustment.) 


06-07, Brake Booster 


dash-mounted booster push 


for 

rod 


Front Disc Brakes 

This front disc brake assembly is designed so that 
it is self-adjustment. Refer to Section 06-03, Front 
Disc Brakes. 


Rear Drum Brakes 

Rear drum brakes are adjusted automatically by 
alternately driving the vehicle forward and reverse, 
and sharply applying the brakes when the vehicle is 
driven toward and reverse. Brake adjustment 
occurs during reverse stops only. Manual brake 
adjustment is required only when the brake shoes 
are relined or replaced. Refer to Section 06-02, Rear 
Drum Brakes. 
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ADJUSTMENTS (Continued 


Hydraulic System Bleeding 

When any part of the hydraulic system has been 
disconnected for repair or replacement, air may get 
into the lines and cause spongy pedal action. This 
requires the bleeding of the hydraulic system after it 
has been properly connected to be sure all air is 
expelled from the brake cylinders and lines. The 
hydraulic system can be bled manually or with 
pressure bleeding equipment such as Rotunda 
brake bleeder 104-00064 or equivalent. 

Bleed one brake cylinder at a time. Start the 
bleeding at the right rear brake wheel cylinder and 
then the left rear wheel brake cylinder. (On Bronco II 
vehicles equipped with the Antilock Brake System, 
proceed to the Electro-Hydraulic Brake 
Proportioning Valve Rear Antilock Brake System 
Valve.) Then proceed to bleed the front brakes, 
starting with the right front brake and finish bleeding 
on the left front brake. 

Keep the master cylinder reservoir filled with the 
specified Ford Heavy Duty Brake Fluid, C6AZ- 
19542-AA or BA (ESA-M6C25-A) or equivalent. 

Never use brake fluid thpt has been drained 
from the system. 


Manual Bleeding—Dual-Brake System 
Hydraulic Master Cylinder 

Bleed the primary and secondary hydraulic brake 
systems separately. DO NQT allow the reservoir 
to run dry during the bleeding operation. Keep 
the master cylinder reservoirs filled with the 
specified brake fluid. Never reuse the fluid that 
has been drained from thd hydraulic system. 

1. On the master cylinder, loosen the master 
cylinder-to-hydraulic linjs fitting. 



MASTER CYLINDER TO 
HYDRAULIC LINE FITTING 


H4666-1B 


Wrap a shop cloth arodnd the tubing below the 
fitting to absorb escaping brake fluid. 

Push the brake pedal down slowly to the floor of 
the cab. This will force air trapped in the master 
cylinder to escape at the fitting. 

Hold the pedal down and tighten the fitting. 
Release the brake pedal. Do not release the 
brake pedal until the fitting is tightened or air will 
re- enter the master cylinder 


5. Repeat this procedure until air ceases to 
escape at the fitting and the brake pedal is firm. 

6. On Bronco II vehicles, place a box wrench on 
the bleeder fitting on the Rear Antilock Brake 
System Valve. Attach a rubber drain tube to the 
bleeder fitting making sure the end of the tube 
fits snugly around the bleeder fitting. 

Submerge the free end of the tube in a container 
partially filled with clean brake fluid. Loosen the 
bleeder fitting approximately three-quarters of a 
turn. 


WHEEL CYLINDER BLEEDING 


KEEP 
SUBMERGED 
IN FLUID 



HOSE SNUG 
ON SCREW 


BLEED UNTIL ALL 
BUBBLES ARE GONE 


DO NOT RE-USE BLED FLUID 


H4667-1A 


Slowly press the brake pedal all the way down. 
Close the bleeder fitting, and return the pedal to the 
fully-released position. Repeat this operation until 
air bubbles no longer appear at the submerged end 
of the bleeder tube. 

When the fluid is completely free of air bubbles, 
close the bleeder fitting and remove the bleeder 
tube. 

7. Place a box wrench on the right brake wheel 
cylinder. Attach a rubber drain tube to the 
bleeder fitting making sure the end of the tube 
fits snugly around the bleeder fitting. 

8. Submerge the free end of the tube in a 
container partially filled with clean brake fluid. 
Loosen the bleeder fitting approximately three- 
quarters of a turn. 

9. Slowly push the brake pedal all the way down. 
Close the bleeder fitting, and return the pedal to 
the fully-released position. Repeat this 
operation until air bubbles no longer appear at 
the submerged end of the bleeder tube. 

10. When the fluid is completely free of air bubbles, 
close the bleeder fitting and remove the bleeder 
tube. 

11. Repeat this procedure at the left brake wheel 
cylinder on the opposite side. Refill the master 
cylinder reservoir after each wheel cylinder is 
bled. 

12. Bleed the front brakes starting with the right 
front brake and then the left front brake as 
described in Steps 7-11 of this procedure. 

When the bleeding operation is complete, fill the 
master cylinder to the maximum level line of the 
master cylinder reservoir. 
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ADJUSTMENTS (Continued) 


Pressure Bleeding—Dual Brake System 
Hydraulic Master Cylinder 

Bleed the longest lines first. Be sure the bleeder 
tank contains enough specified brake fluid (Ford 
Heavy Duty Brake Fluid C6AZ-19542-AA or BA 
(ESA-M6C25-A) or equivalent, to complete the 
bleeding operation. Charge the tank with 
approximately 69-206 kPa (10-30 psi) of air 
pressure. Never exceed 345 kPa (50 psi) of 
pressure. Never re-use brake fluid that has been 
drained from the hydraulic system 

1. Clean all dirt from (he master cylinder reservoir 
cap. 

2. Remove the master cylinder reservoir cap 
assembly, and fill the master cylinder reservoir 
with the specified brake fluid. Install the 
pressure bleeder j adapter tool to the master 
cylinder, and attaph the bleeder tank hose to 
the fitting on the adapter. 

Master cylinder pressure bleeder adapter tools 
are available from 'various manufacturers of 
pressure bleeding, equipment. Follow the 
instructions of the manufacturer when installing the 
adapter. 

3. Place a 3/8-inch box wrench on the bleeder 
fitting on the right rear brake wheel cylinder. 
Attach a bleeder tube snugly around the 
bleeder fitting. 

4. Open the valve hn the bleeder tank to admit 
pressurized brake fluid to the master cylinder 
reservoir. 

5. Submerge the free end of the tube on the wheel 
cylinder in a partially filled container of clean 
brake fluid. Loosen the bleeder fitting. 

6. When air bubble^ no longer appear n the fluid at 
the submerged end of the bleeder tube, close 
the bleeder fitting and remove the tube. 

7. When the bleeding operation is completed, 
close the bleeder tank valve and remove the 
tank hose from the adapter fitting. 

I 

8. Remove the pressure bleeder adapter tool. Fill 
the master cylinder reservoirs to the maximum 
level line of the master cylinder reservoir. Install 
the master cylinder cap assembly. 


REMOVAL AND INSTALLATION 


! 

Hydraulic Line Repair 

Steel tubing is used in the hydraulic lines between 
the master cylinder and the front brake tube 
connectors and between the rear brake tube 
connector and the rear brake cylinders. Flexible 
hoses connect the brake tube to the front brake 
cylinders and to the rear brake tube connector. 


BRAKE HOSE 


CONNECTOR 


REAR AXLE 
HOUSING 



AXLE 

VENT 

FITTING 



BRAKE TUBES 


When replacing hydraulic brake tubing, hoses, or 
connectors, tighten all connections securely. After 
replacement, bleed the brake system at the wheel 
cylinders and at the booster. 


Brake Tube 

If a section of the brake tube is damaged, replace 
the entire section with steel brake tubing of the 
same type, size, shape, and length. Copper tubing 
should not be used in the hydraulic system. Use 
only SAE J526 or J527 steel tubing, or 
equivalent. Be careful not to kink or crack the 
tubing when bending it to fit the frame or rear axle 
forms. 

Double flare brake tubing as described below 
should provide good leak-proof connections. 
Always clean the inside of a new brake tube with 
clean isopropyl alcohol. 


Flaring a Line (Split-Die Type) 

1. Cut off and straighten the required length of 
line. (A tubing cutter tool will simplify making a 
clean and square cut.) 

2. Square off the ends of the line with a file, and 
chamfer the end of the line to be flared. 



BEFORE FLARING 
CHAMFER EDGES 
OF STEEL 
BRAKE TUBE 
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REMOVAL AND INSTALLATION (Continued) 


3. Select the split die for the line to be used and 
insert the die into the tapered hole in the body. 

4. Push the tube through the die until the line is 
even with the face of the die. Lock the line in 
this position by tightening the wing nut securely. 

5. The punches are marked Op. 1 and Op. 2 Slide 
the first operation punch into the hole in the 
center of the body and tighten the screw 
securely to form the single flare. 



FIRST OPERATION 
SINGLE FLARE 


6. Release the screw and replace the first 
operation punch with the second operation 
punch and tighten the screw to form the double 



SECOND OPERATION 
DOUBLE FLARE 


H4671-1A 




7. Release the screw, wing nut, punch, and dies. 

8. Remove the line and inspect the flare for cracks 
or poor flare form. If the flare is not correct, cut 
is off and repeat the process. 

The finished flare must be square with the line, 
free of cracks and have a smooth mating surface to 
ensure a leak- proof connection. 


Flaring a Line (Flaring-Bar Type) 

1. Cut off and straighten the required length of 
line. (A tubing cutter tool will simplify making a 
clean and square cut.) 

2. Square off the ends of the line with a file, and 
chamfer the end of the line to be flared. 

3. Insert the line through its appropriate ribbed 
hole in the bar assembly until the end of the line 
sticks out about as far as the thickness of the 
adapter above the bar, or even with the bar, 
depending on the tool used. 

4. Fit the adapter onto the line and slide the bar 
into the yoke. Lock the bar in position with the 
line beneath the yoke screw. 



H4685-1A 


Form the single flare by tightening the yoke 
screw securely. 

Release the screw and remove the adapter. 

Form the double flare by tightening the yoke 
screw again, with the second adapter fitted, 
depending on the tool used. 

Release the screw bar and flared line. Inspect 
the flare for cracks or poor flare form, and 
repeat the process if the flare is not correct. 


Brake Hose 

Replace a flexible brake hose if it shows signs of 
softening, cracking or other damage. 

When installing a new brake hose, position the 
hose to avoid contact with other vehicle parts. 


OVERHAUL 


Brake Drum Refinishing 

Minor scores on a brake drum can be removed 
with fine emery cloth, provided the emery is 
thoroughly cleaned off the drum after the operation. 
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OVERHAUL (Continued 


Before relining a brake shoe, inspect the shoe 
for distortion, cracks, elongated rivet holes, or 
looseness between the rim and web. If any of 
these conditions are visible, replace the shoe. 

Do not attempt tp repair a damaged brake 
shoe. 

If the drum and linings are in good condition, 
install the wheel and drum. The condition of 
the drums and linings of the opposite wheel 
will usually be about the same as the wheel 
that was removed. 


5. Fill the master cylinder reservoir with the 
specified brake fluid to the maximum level line 
on the master cylinder reservoir. 

6. Be sure that the parking brake is fully released 
before making any brake adjustment. 

7. When rear brake shoes are removed for any 
reason, the parking brake cable tension should 
be checked per Section 06-05 Parking Brake 
and Actuation and adjusted as required. 


SPECIFICATIONS 


SPECIAL SERVICE TOOLS 


Number 


Description 

Application 

T50T-100-A 


Impact Slide Hammer — 2-1/2 lb. 

Universal 

079P-100-A 

I 

Impact Slide Hammer — 5 lb. 

Universal 

T59L-100-B 


Impact Slide Hammer — 2-1/2 lb. 

Universal 

D81L-1103-A 


Brake Adjusting Gauge 

Universal 

D81L-1103-B 


Brake Cylinder Clamp 

Universal 

D81L-1103-C 


Brake Adjustment Tool 

Universal 

D79L-2196-A 


Disc Brake Pad Spreader 

Universal 

T73T-2300-A 


Hold Down Spring Tool 

Universal 


CH3600-2E 


ROTUNDA EQUIPMENT 


Model 

C 

Inscription 

104-00064 

C 

rte-Man Diaphragm, Type Bleeder 

007-00014 

R 

un-Out Gauge 

091-00001 

* 

rake and Clutch Service Vacuum 

059-00008 

v 

acuum/Pressure Gauge 

065-00016 

E 

rake Parts Washer 


CH4147-1E 
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SECTION 06-02 Rear Drum Brakes 


SUBJECT 


PAGE 


ADJUSTMENTS 

Bleeding Brakes .. 06-02-4 

Rear Brake Shoe Adjustment . 06-02-3 

DESCRIPTION 

Drum Brake System . 06-02-1 

DIAGNOSIS AND TESTING . 06-02-2 

DISASSEMBLY AND ASSEMBLY 
Brake Wheel Cylinder. 06-02-12 


SUBJECT 


PAGE 


REMOVAL AND INSTALLATION 

Brake Shoe and Adjusting Screw .. 06-02-6 

Brake Wheel Cylinder .. 06-02-10 

Rear Brake Backing Plate ._ ........... 06 - 02-11 

Rear Brake Drum .....' . 06-02-5 

SPECIFICATIONS . 06-02-12 

VEHICLE APPLICATION .«. 06-02-1 


VEHICLE APPLICATION 

All Ranger, Bronco II and Aerostar Vehicles. 



Drum Brake System 

The rear drum brakes utilize internal, hydraulically 
activated, expanding brake shoes that are applied 
against a rotating drum by movable pistons in the 
wheel cylinders. Drum brakes are available in 9.0 
and 10.0 inch assemblies. For forward motion of the 
vehicle, application of the brakes by the operator 
results in the brake shoes being forced into contact 
with the brake drum generating friction forces to 
brake the rotation of the drum, slowing the vehicle to 
a stop. The anchor pin, located on the non-rotating 
backing plate, acts as a stop for the brake shoes 
prohibiting the shoe from rotating with the drum. 


REAR BRAKE (LEFT SHOE) 


FRONT OF 
VEHICLE 


k 


ANCHOR 

PIN WHEEL CYLINDER 

/ /APPLYING FORCE 


:o 


PRIMARY . 
BRAKE 
SHOE 


SECONDARY 
BRAKE SHOE 


THE RELEATIVE SIZE 
OF THE ARROWS 
INDICATE THE 
INCREASE OF BRAKE 
FORCE OR PRESSURE 


ADJUSTING 

SCREW 
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DESCRIPTION (Conti 


nued) 


Additional braking 
action as one brake s| 
The brake force of 
transmitted to the 
adjuster screw which 
between the two sho| 
adds to the braking 
generated by the initial 
wheel cylinder. Forwdrt 


PARKING BRAKE 
LINK SPRING 


BRAKE SHOE\ 
HOLD-DOWN 
SPRINGS 


force is generated by servo- 
hoe pushes against the other, 
the primary brake shoe is 
secondary shoe through an 
acts as a connecting link 
es. The transmission of force 
force of the secondary shoe 
activation of the shoe by the 
d and reverse servo-action is 


FORWARD WASHER 



PARKING 
BRAKE LINK 

PRIMARY SHOE 
AND LINING 


ADJUSTER 

LEVER 

SPRING 

PIVOT HOOK 


PARKING BRAKE CABLE 


PARKING BRAKE CABLE "[ \ADJUSTING 

HOUSING RETAINER LEVER 

10.0 INCH REAR BRAKE (LEFT SIDE) 


H4686-1A 


also provided when the parking brake is applied. 
The parking brake is mechanically actuated by a 
cable system that pulls on the parking brake lever, 
causing the lever to pivot against the parking brake 
link between the shoes. This action expands the 
brake shoes, pressing them toward the brake drum. 

The brake shoe lining is composed of an 
asbestos-free fiberglass friction material. 


9.0 INCH REAR BRAKE (LEFT SIDE) 
FRONT OF VEHICLE 


ANCHOR PIN 
PLATE 


BRAKE 

CYLINDER 

SECONDARY 
SHOE AND 
LINING 



PARKING 

BRAKE 

LEVER 


PIVOT 
HOOK 

ADJUSTING 

LEVER 


ADJUSTING 

SCREW 
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DIAGNOSIS AND TESTING 


Refer to Section 06-00, General Hydraulic Brake 
Service, for drum brake diagnosis and testing 
procedures. 
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Rear Drum Brakes 
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ADJUSTMENTS 


Rear Brake Shoe Adjustment 
Drums Removed 

The rear shoes are automatically adjusted when 
the vehicle is driven toward and reverse and the 
brakes applied several times sharply. Manual brake 
adjustment is required only after the brake shoes 
have been relined or replaced. Perform the manual 
adjustment with the drums removed, using the tool 
D81L-1103-A or equivalent and the procedure 
described below. 

When adjusting the rear brake shoes, check 
the parking brake cables for proper adjustment. 
Make sure the equalizer operates freely. For 
parking brake service refer to Section 06.05, 
Parking Brake and Actuation. 

1. With drums removed, Clean away all rust and 
dirt on the points where the shoes touch the 
backing plate. 

2. Apply a small amount! of Disc Brake Caliper 
Slide Grease, D7AZ-19590-A (ESA-M1C172-A) 
or equivalent to the points where the shoes 
touch the backing plate. Be careful not to get 
the lubricant on the linings. 


LUBRICATE LEDGES WITH 
DISC BRAKE CALI 3 ER SLIDE 
GREASE. D7AZ-19590-A 




Reverse the tool as shown and adjust the brake 
shoes until they touch the gauge. The gauge 
contact points on the shoes must be parallel to 
the vehicle with the center line through the 
center of the axle. Hold the automatic adjusting 
lever out of engagement while rotating the 
adjusting screw, to prevent burring the screw 
slots. Make sure the adjusting screw rotates 
freely. If necessary, lubricate the adjusting 
screw threads with a thin, uniform coating of 
Disc Brake Caliper Slide Grease, D7AZ- 
19590-A (ESA-M1C172-A) or equivalent. 



Use a brake shoe adjustment gauge D81L- 
1103-A or equivalent, and adjust to the inside 
diameter of the drum braking surface. 






BRAKE SHOE ADJUSTMENT GAUGE 
D81L-1103-A 


5. Install the drums. Install the retaining nuts and 
tighten securely. 

6. Install the wheels on the drums and tighten the 
mounting nuts to 115-155 N-m (85-115 ft-lb). 

7. Complete the adjustment by sharply applying 
the brakes several times while driving the 
vehicle alternately forward and reverse. 

8. After adjusting the brake shoes, check brake 
operation by making several stops while driving 
forward. 
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Rear Drum Brakes 


06-02-4 


ADJUSTMENTS (Continued) 


Drums Installed 

Adjust the single anchor brake by turning an 
adjusting screw located between the lower ends of 
the shoes. 

1. Raise the vehicle until the tires clear the floor. 
Install safety stands. 

2. Remove the cover from the adjusting hole at 
the bottom of the brake backing plate, and turn 
the adjusting screw using Tool D81L-1103-C or 
equivalent inside the hole to expand the brake 
shoes until they drag against the brake drum 
and lock the drum. 


PLUG 

REMOVED 


ADJUSTING 

LEVER 


MOVE HANDLE 
DOWNWARD 
TO EXPAND 
BRAKE SHOES 




4L 


_MOVE HANDLE UPWARD 
~TO RETRACT BRAKE SHOES 


Install the adjusting hole cover on the brake 
backing plate. 

Check and adjust the other rear brake 
assembly. 

Apply the brakes. If the pedal travels more than 
halfway to the floor, there is too much 
clearance between the brake shoes and the 
drums. Repeat Steps 2 and 3 of this procedure. 

When the rear brake shoes have been properly 
adjusted, lower the vehicle and road test to 
check brake operation. Perform the road test 
only when the brakes will apply and the vehicle 
can be safely stopped. 


When the shoes are against the drum, loosen 
the adjusting sqrew an additional 10 to 12 
notches so that the drum rotates freely without 
drag. If the drum does not rotate freely, remove 
the wheel and drum, and vacuum out any dust 
and dirt from th|e linings. Using sand paper, 
remove any rust from the points where the 
shoes touch thq backing plate. Apply a light 
coating of Disc .Brake Caliper Slide Grease, 
D7AZ-19590-A (ESA-M1C172-A) or equivalent. 
Do not get the lubricant on the lining. Install the 
wheel and drum and adjust the shoes. 


Bleeding Brakes 

Refer to the Adjustments portion of Section 
06-00, General Hydraulic Brake Service for brake 
bleeding procedures. 
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REMOVAL AND INSTALLATION 


Rear Brake Drum 

WARNING - DO NOT 
BRAKES, CLUTCHES 
COMPONENTS. INHA 
CONTAINING ASBESK 
INJURIOUS TO YOUR ! 
CAUSE CANCER Q 
COMPRESSED AIR OR BF 
USED TO CLEAN BRA! 
CLUTCHES AND ASSOCI 
A VACUUM CLEANER | 
PURPOSE SHOULD BE < 
REMOVE ANY DUST (R< 
00001). ADHERENT I 
REMOVED WITH A DAI 
SHOULD BE CONTAINEI 
LABELED BAG FOR Dl 
APPROVED HIGH EFFICII 
AIR LINE RESPIRATOI 
CAUTION TO AVOID BR 
USE NON-ASBESTOS Rl 
WHENEVER POSSIBLE. 


AXLE SHAFT 
BRAKE DRUM 4234 
1126 


INHALE DUST FROM 
OR ASSOCIATED 
LATION OF DUST 
IS FIBERS CAN BE 
IEALTH AND COULD 
R ASBESTOSIS. 
tUSHES MUST NOT BE 
CES, BRAKE DRUMS, 
ATED COMPONENTS. 
EQUIPPED FOR THIS 
CAREFULLY USED TO 
)TUNDA MODEL 091- 
JUST SHOULD BE 
KP RAG. ANY DUST 
5 IN A SEALED AND 

I SPOSAL. WEAR AN 
NCY CARTRIDGE OR 
AND USE EXTRA 
ATHING THIS DUST. 
PLACEMENT PARTS 



BRAKE 

-ASSEMBLY 

2209/2210 

H4513-1A 


If the brake drum will not come off, insert a narrow 
screwdriver through the brake adjusting hole in the 
backing plate, and disengage the adjusting lever 
from the adjusting screw. While holding the 
adjusting lever away from the adjusting screw, 
loosen adjusting screw with the brake adjusting 
Tool, D81L-1103-C or equivalent. Loosen the 
adjusting screw only if the drum cannot be 
removed. Do not burr, chip, or damage the 
notches in the adjusting screw or the self 
adjusting mechanism will not function properly. 

If the adjusting screw was loosened, check to be 
sure the adjusting lever is still properly seated in 
the shoe web. 

Installation 

1. Remove the protective coating from a new 
drum with carburetor degreaser. 

2. Adjust the brakes as described in this Section. 

3. Install the drum. 

4. Install the brake drum retainers. Install the 
wheel on the axle shaft flange studs against the 
drum, and tighten the lug nuts to 116-155 N-m 
(85-115 ft-lb). 


plug 

REMOVED 


-ADJUSTING 

LEVER 


Removal 

1. Raise the vehicle so the wheel is clear of the 
floor and install safety stands under the axle. 

2. Remove the hub cap and wheel tire assembly. 
Remove the retaining nut and remove the brake 
drum. 



s' 


4 


JWOVE HANDLE UPWARD 
TO RETRACT BRAKE SHOES 
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REMOVAL AND INSTALLATION (Continued) 


Brake Shoe and Adjusting Screw 


BRAKE SHOE AND ADJUSTING SCREW - EXPLODED VIEW <LH SIDE SHOWN) 


ANCHOR 

PIN 


BACKING 

PLATE 


PARKING 

BRAKE 

LEVER 



SELF-ADJUSTER / 
CABLE 


PRIMARY , 
SHOE AND LINING 


SECONDARY 
SHOE RETURN 
SPRING 


PRIMARY L- 
SHOE RETURN 
SPRING 


ADJUSTING 

SPRING 


SECONDARY 

SHOE AND WASHER CLIP 
LINING \ / 



ADJUSTING 

'LEVER 



1 ADJUSTING \ 

1 SCREW SPRING 

PIVOT AND CUP 

NUT 


SPRING 
'AND CUP 


PARKING 

BRAKE 

LINK 


RETAINER 



Contract the shoes as follows: 


Disengage the adjusting lever from the 
adjusting screw by pulling backward on the 
adjusting lever cable. 

Move the outboard side of the adjusting 
screw upward and back off the pivot nut as 
far as it will go. 
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REMOVAL AND INSTALLATION (Continued) 


06-02-7 



Installation 

1. Clean the ledge pads on the backing plate. 
Sand lightly to bare metal. 

2. Apply a light coating of Disc Brake Caliper Slide 
Grease, D7AZ-19590-A (ESA-M1C172-A) or 
equivalent, at the points where the brake shoes 
touch the backing plate. 

3. Before installing the rear brake shoes, 
assemble the parking brake lever on the 
secondary shoe and, on 10 inch brakes, secure 
with the spring washer and retaining clip. 
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REMOVAL AND INSTALLATION (Continued) 


Position the brake shoes on the backing plate, 
and install the hold-down spring pins, springs, 
and cups using tool T73T-2300-A or equivalent. 
Install the parking brake link, spring, and 
washer. Connect the parking brake cable to the 
parking brake lever. 

PARKING 
BRAKE LINK 


PARKING 


BRAKE CABLE 


5. Install the anchbr pin plate, (if equipped), and 
place the cable knchor over the anchor pin with 
the crimped sidle toward the backing plate. 


CABLE 

ANCHOR 

FITTING 



ANCHOR 
PIN PLATE 


ADJUSTER 

CABLE 


Install the primary shoe-to-anchor spring using 
a brake spring removal/installation tool. 


7. Install the cable guide on the secondary shoe 
web with the flanged holes fitted into the hole in 
the secondary shoe web. Thread the cable 
around the cable guide groove. 

Be sure the cable is positioned in this groove, 
and not between the guide and the shoe web. 

8. Install the secondary shoe-to-anchor (long) 
spring. 

Be sure the cable end is not cocked or binding 
on the anchor pin when installed. All parts 
should be flat on the anchor pin. Remove the 
brake cylinder clamp. 

9. Apply Long Life Lubricant C1AZ-19590-BA 
(ESA-M1C75-B) or equivalent, to the threads 
and the socket end of the adjusting screw. Turn 
the adjusting screw into the adjusting pivot nut 
to the end of the threads and then loosen it one- 
half turn. 

Install the adjusting screw assembly in the same 
location from which it was removed. 
Interchanging the brake shoe adjusting screw 
assemblies from one side of the vehicle to the 
other will cause the brake shoes to retract 
rather than expand each time the automatic 
adjusting mechanism is operated. To prevent 
incorrect installation, the socket end of each 
adjusting screw is stamped with R or L to indicate 
their installation on the right or left side of the 
vehicle. The adjusting pivot nuts can be 
distinguished by the number of lines machined 
around the body of the nut. Two lines indicate a right 
hand nut; one line indicates a left hand nut. 


ADJUSTING LEVER 




SOCK 

3QD 


RETRACTING 
SPRING 


REMOVAU 

INSTALLATION 


IDENTIFICATION ADJUSTING 

LINES SCREW 
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REMOVAL AND INSTALLATION (Continued) 



PULL CABLE 
TOWARDS SECONDARY 
SHOE TO ACTUATE 


11. Hook the cable hook ihto the hole in the 
adjusting lever from the outboard plate side. 
The adjusting levers are a so stamped with an R 
or L to indicate their installation on the right or 
left hand brake assembly. 

12. Place the hooked end of the adjuster spring in 
the large hole in the primary shoe web, and 
connect the loop end <if the spring to the 
adjuster lever hole. f 

13. Pull the adjuster lever, Cable and automatic 
adjuster spring down toward the rear to engage 
the pivot hook in the large hole in the secondary 
shoe web. 

14. After installation, check the action of the 
adjuster by pulling the section of the cable 
between the cable guide and the adjusting lever 
toward the secondary shoe web far enough to 
lift the lever past a tooth on the adjusting screw 
wheel. The lever should snap into position 
behind the next tooth, and releasing the cable 
should cause the adjuster spring to return the 
lever to its original position. This return action of 
the lever will turn the adjusting screw one tooth. 



H4719-1B 


If pulling the cable does not produce the action 
described, or if lever action is sluggish instead of 
positive and sharp, check the position of the lever 
on the adjusting screw toothed wheel. With the 
brake in a vertical position (anchor at the top), the 
lever should contact the adjusting wheel one tooth 
above the center line of the adjusting screw. If the 
contact point is below this center line, the lever will 
not lock on the teeth in the adjusting screw wheel, 
and the screw will not be turned as the lever is 
actuated by the cable. 

To find the cause of this condition: 

a. Check the cable and fittings. The cable 
should completely fill or extend slightly 
beyond the crimped section of the fittings. If 
this does not happen, the cable assembly 
may be damaged, and should be replaced. 

b. Check the cable guide for damage. The 
cable groove should be parallel to the shoe 
web, and the body of the guide should lie 
flat against the web. Replace the guide if it 
shows damage. 

c. Check the pivot hook on the lever. The 
hook surfaces should be square with the 
body on the lever for proper pivoting. 
Repair the hook or replace the lever if the 
hook shows damage. 

d. Be sure the adjusting screw socket is 
properly seated in the notch in the shoe 
web. 
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REMOVAL AND INSTALLATION (Continued) 


Rear Brake Backing Plate 
Removal 

1. Remove the wheel, hub and drum assembly. 
Disconnect the brake line from the brake 
cylinder and submerge the end of the brake line 
in a can containing a small amount of brake fluid 
to prevent air from entering the system. 
Remove the brake shoes and brake cylinder. 
Disconnect the parking brake lever from the 
cable. 


9.0 INCH REAR BRAKE (LEFT SIDE) 


FRONT OF VEHICLE 


ANCHOR PIN 
PLATE 


RETRACTING 

SPRING 


ANCHOR 

PIN 


PARKING 
BRAKE N 
LINK 

PARKING 

BRAKE 

LINK' 

SPRING 

BRAKE 
SHOE HOLD 
DOWN' 
SPRING 


PRIMARY 
SHOE AND- 
LINING 


6 

ip 


)°- 



n 

s 


BRAKE 
CYLINDER 
/ SECONDARY 
/ /SHOE AND 
/LINING 

X / RETRACTING 
xU SPRING 


'// SELF 
/ADJUSTER 
CABLE 

\ PARKING 
'BRAKE 
LEVER 


ADJUSTER 

LEVER 

SPRING 


PARKING 

BRAKE 

CABLE 


ADJUSTING 

LEVER 


ADJUSTING 

SCREW 


Remove the axle shaft as described in the 
appropriate Section in Group 5. Remove the 
axle shaft from the housing being careful not to 
damage the oil seal. Remove the nuts retaining 
the backing plate to the housing and remove 
the backing plate. 


Installation 

1. Clean the ledge pads on the backing plate. 
Sand lightly until bare metal is exposed on the 
ledge pads. Apply a light coating of Disc Brake 
Caliper Slide Grease, D7AZ-19590-A (ESA- 
M1C172-A) or equivalent to the ledge pads at 
the points where the brake shoes contact the 
backing plates. 

2. Position the backing plate on the axle housing 
assembly. 

3. Install the backing plate retaining nuts. 
Alternately and evenly tighten the nuts to 34-47 
N-m (25-35 ft-lb). 

4. Install the axle shaft as described in the 
appropriate Section in Group 5. 

5. Install the brake cylinder and brake shoes. 
Connect the parking brake cable to the lever. 

6. Connect the brake line to the brake cylinder and 
install the wheel and brake drum. Adjust the 
brake shoes (described in this Section) and 
bleed air from the system as described in 
Section 06-00, General Hydraulic Brake 
Service. 


LUBRICATE LEDGES WITH 
DISC BRAKE CALIPER SLIDE 
GREASE. D7AZ-19590-A 
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DISASSEMBLY AND ASSEMBLY 


Brake Wheel Cylinder 

Disassembly 

1. With the wheel cylinder removed, remove the 
rubber boots from the ends of the brake 
cylinder. Remove the pistons, cups, and piston 
return spring and cup expander assembly from 
the cylinder. 

2. Remove the bleeder screw from the cylinder. 


Assembly 

1. Coat all brake cylinder parts with clean Heavy 
Duty Brake Fluid C6AZ-19542-A or -B (ESA- 
M6C25-A) or equivalent. 

2. Install the bleeder screw in the brake cylinder. 

3. Place the piston return spring and piston 
expander assembly, cups, and pistons in the 
cylinder bore, and install a boot and link over 
each end of the cylinder. Clamp the brake 
cylinder pistons against the ends of the 
cylinder. When using a brake cylinder repair 
kit follow the instructions in the kit and use 
all of the parts provided. 



SPECIFICATIONS 


SPECIAL SERVICE TOOLS 


Number 

Description 

D81L-1103-A 

Brake Shoe Adjustment Gauge 

D81L-1103-C 

Brake Adjustment Tool 

.T50T-100-A 

Impact Slide Hammer 

T66L-4234-A 

Axle Shaft Puller Adapter 

T73T-2300-A 

Hold-Down Spring Tool 

D81L-1103-B 

Brake Cylinder Clamp 


CH4725-1C 


ROTUNDA EQUIPMENT 


Number 

Description 

091-00001 

Brake and Clutch Service Vacuum 

065-00016 

Brake Parts Washer 

104-00063 

Brake Shoe Adjusting Gauge 


CH3797-1D 


TORQUE SPECIFICATIONS 


Description 

Torque 

N*m 

Ft-Lbs. 

Backing Plate to Axle Housing 

34-47 

25-35 

Wheel and Tire Assembly Lug Nuts ® 

115-155 

85-115 


® Torque Specifications are for clean, dirt-free and paint-free 

dry bolt and nut threads. CH4726-1B 
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SECTION 06-03 Front Disc Brakes 


SUBJECT PAGE 

ADJUSTMENTS. 06-03-2 

DESCRIPTION 

Sliding Caliper Assembly. 06-03-1 

DIAGNOSIS AND TESTING . 06-03-2 

DISASSEMBLY AND ASSEMBLY 

Disc Brake Caliper. 06-03-9 

Rotor Servicing. 06-03-10 


SUBJECT PAGE 

REMOVAL AND INSTALLATION 

Front Caliper and Lining. 06-03-5 

Rotor Lug Nut Stud. 06-03-9 

SPECIFICATIONS . .06-03-12 

VEHICLE APPLICATION. 06-03-1 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 


Sliding Caliper Assembly 

The caliper assembly consists ot a pin slider 
caliper housing, inner and outer shoe and lining 
assemblies, and a single piston. The caliper 
assembly slides on two pins which also attach the 
caliper to the spindle. 


TORQUE 



TYPtCAL HUB, ROTOR AND CAUPER 


H4496-1B 
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DESCRIPTION (Continued) 


The caliper housing ccjjntains a piston. The piston 
has a molded rubber dus| boot on its outer end that 
is pressed into a cylinder bore groove to prevent 
cylinder contamination, there is also a rectangular 
section rubber piston seal located in the cylinder 
bore providing sealing between the cylinder and 
piston. 

The outer brake sho<i and lining assembly is 
longer than the inner shoo and lining assembly. The 


outer shoe and lining assemblies are attached to the 
caliper by a spring clip riveted to the shoe surfaces 
and two rectangular torque buttons on each shoe. It 
is important that the torque buttons are seated 
solidly in the matching holes in the caliper assembly, 
as well as having the spring clip attached to the 
caliper for a properly installed outer shoe and lining 
assembly. The inner shoe and lining uses a 
replaceable anti-rattle clip. 


CALIPER 

PINS* 

2C150' 


BLEEDER 

SCREW 

2208 


CALIPER 
2B120 (RH) 
2B121 (LH) 


PISTON SEAL 
2B115 



INNER SHOE 
AND LINING 
2019 (RH) 
2C046 (LH) 


ANTI-RATTLE 

CLIP 

2B164 


PISTON 

2196 




OUTER SHOE 
AND LINING 
2018 (RH) 
2C088 (LH) 


DUST BOOT 
2207 



TORQUE 

BUTTONS 


H4497-2B 


DIAGNOSIS AND TESTING 


Refer to Section 06.00, General Hydraulic Brake 
Service for diagnostic and testing procedures. 



ADJUSTMENTS 


Disc brakes are self-adju sting and no adjustment 
is necessary. Whenever a - otor is removed, adjust 
the wheel bearing. Refer o Section 04.01, Front 
Suspension under Adjustm snts. 

Brake bleeding procedu es are covered in the 
Adjustments of Section 0T.00, General Hydraulic 


Adjustments o 
Brake Service. 
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REMOVAL AND INSTALLATION 
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REMOVAL AND INSTALLATION (Continued) 


SPINDLE. WHEEL END AND CALIPER ASSEMBLY - 
RANGER AND BRONCO N (4 x 2) 


SPINDLE 
3106 (RH) 
3106 (LH) 


y'js 

'n c(r^ 



CALIPER 
— 2B120 (RH) 
2B121 (LH) 

GREASE 

SEAL-1190 


PIN MUST BE INSTALLED SO THAT 
RETENTION TABS ARE IN CONTACT 
WITH THIS SPINDLE SURFACE TO INSURE 
THAT PIN IS FULLY INSERTED (4 PLACES) PIN 
MAY BE INSTALLED FROM THE OUTBOARD 
SIDE AS SHOWN, WITH THE PINS ORIENTED 
IN THE GROOVES AS SHOWN IN VIEW W 
OPTIONALLY, PINS, MAY BE INSTALLED 
FROM THE IN80ARD SIDE. 

OUTER WHEEL 
BEARING CONE 
1216 

/ OUTER BEARING 

.RETAINING WASHER 

/nos 

/ COTTER PIN 
/ 72071 (INSTALL IN 

/ DIRECTION SHOWN) 

/ HUB 

/ / ORNAMENT 


GASKET 

2B160 


INNER WHEEL 
BEARING CONE 
1201 


LASH SHIELD 
2K004 (RH) 
2K005 (LH) 


RETAINER, 

374536 


NUT, 

374504 


GREASE 

CAP-1131 



ANTI-RATTLE CLIP 
2B164 (INSTALL IN 
DIRECTION SHOWN) 


SPLASH 

SHIELD 
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REMOVAL AND INSTALLATION (Continued) 



To avoid fluid overflow when the caliper piston 
is pressed into the caliper cylinder bores, 
siphon or dip part of the brake fluid out of the 
larger master cylinder reservoir (connected to 
the front disc brakes). Discard the removed 
fluid. 

Raise the vehicle and install safety stands. 
Remove a front wheel and tire assembly. 
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REMOVAL AND INSTALLATION (Continued) 


3. Place an eight-inch C-clamp on the caliper and 
tighten the clamp tojmove the caliper piston in 
the cylinder bore japproximately 3mm (1/8 
inch). Avoid clamp dan tact with the outer shoe 
spring clip. Remove the clamp. 

CAUTION: Do not use a screwdriver or similar 
tool to pry piston awa]' from the rotor. 


RELEASING CAUPER 
PISTON - TYPICAL 


END OF CLAMP 
AGAINST 
CALIPER 


1/4 INCH DRIVE x 3/8 
INCH DEEP SOCKET 


LIGHT 

HAMMER 



END OF LOWER 
EDGE OF SHOE 
AGAINST CALIPER 


Place one end of a punch (approximately 7/16 
inch diameter) against the end of the caliper pin 
and tap the caliper pin out of the caliper slide 
groove. 

Repeat removal procedure for lower pin. 


LOCKING 
TAB SHOE 


PLACE SCRE' 
BELOW SPRII* 
SHOE. AVOID S 
BEYOND 
ENG/ 



Clean excess dirt froi n area around pin tabs. 

Using a 1 /4 inch dri\ e socket 3/8 inch deep 
and a light hammer, ap the upper caliper pin 
towards the outboarc side until pin tabs pass 
the spindle face. 

Compress the inboar 1 pin tab with a pair of 
pliers and, with a hami ner, drive the pin out until 
the tab slips into the spindle groove. 


CALIPER 

PIN 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: The following tool r lay be fabricated to use 
for pin removal in place of t ie pliers and punch. Use 
the tool as follows: 

• Place the notched er d of the tool over the 
narrow end of the pinj 

• The "V" notch in the tbol is used to compress 
the pin retention tabs, while driving the pin out 
of the caliper slide groove. 


12.7mm 
(1/2 INCH) 

177.8m n | I 

(7 inci )-— n I 


NOTCH 
CUT/GROUND 
IN END OF ROD 


STEEL JAR 
STOCK 


H705S-1A 


9. Remove the caliper fror i the rotor. If the caliper 
is to be removed for : ervice, disconnect the 
brake hose from the ca liper. If not, secure the 
caliper with wire. DO N )T let the caliper hang 
with its weight on the t rake hose. 

10. Compress the anti-rattl 3 clip and remove the 
inner shoe from the ca per. 


INNER SHOE! 



ANTI-RATTLE CLIP 


INNER LINING' 


Installation 

1. The caliper piston must be "bottomed out" 
when replacing shoe and lining assemblies. 
"Bottom out" the caliper piston with an eight- 
inch C-clamp using a worn-out inner shoe or a 
block of wood to push against the piston. 
NEVER ATTEMPT TO "BOTTOM-OUT" THE 
PISTON WITH THE OUTER SHOE 
INSTALLED. 

2. Place a new anti-rattle clip on the lower end of 
the inner shoe. Be sure the tabs on the clip are 
positioned properly and the clip is fully seated. 
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REMOVAL AND INSTALLATION (Continued) 


Position the inner shoe and anti-rattle clip in the 
shoe abutment wth the anti-rattle clip tab 
against the shoe abutment and the loop-type 
spring away from trie rotor. Compress the anti¬ 
rattle clip and slide tie upper end of the shoe in 
position. 



Install the caliper on the spindle, making sure 
the mounting surfaces are free of dirt and 
lubricate the caliper grooves with Disc Brake 
Caliper Grease, D7AZ-19590-A (ESA- 
M1C72-A) or equivalent. 

From the caliper outboard side, position the pin 
between the caliper and spindle grooves. The 
pin must be positioned so the tabs will be 
installed against the spindle outer face. 


SPINDLE 


INNER SHOE 


ANTI-RATTLE CLIP 


Install the outer sh< ie, making sure the torque 
buttons on the sho 3 are seated solidly in the 
matching holes in t ie caliper. 

CORRECT SHOE INS ALLATION IN CALIPER 




TORQUE 

BUTTONS 


WARNING OUTER SHOE 
TORQUE BUTTONS MUST BE 
SOLIDLY SEATED IN CALIPER 
HOLES OR TEMPORARY LOSS 
OF BRAKES MAY OCCUR. 



7. Tap the pin on the outboard end with a hammer. 
Continue tapping the pin inward until the 
retention tabs on the sides of the pin contact 
the spindle face. Repeat procedure for the 
lower pin. 

CAUTION: During the installation procedure, do 
not allow the tabs of the caliper pin to be tapped 
too far into the spindle groove. If this happens, it 
will be necessary to tap the other end of the 
caliper pin until the tabs snap into place. The 
tabs on each end of the caliper pin must be free 
to catch on the spindle face. 

8. If removed, install the brake hose to the caliper. 

9. Bleed the brakes as described in Section 06.00, 
General Hydraulic Brake Service. 

10. Install the wheel and tire assembly. Tighten lug 
nuts to 115-155 N • m (85-115 ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


Lower the vehicle, che 
and fill as necessary. C 
operation* 


SPINDLE FLANK > 


;k the brake fluid level 
heck brakes for proper 


I kFTER INSTALLATION INSPECT 
rO INSURE THAT PIN TABS ARE 
FREE TO CONTACT SPINDLE 
Nlanks ON EACH END OF PIN 


6 . On 4x2 vehicles, install the outer bearing cone, 
washer, and nut. Adjust bearing end play and 
install the cotter pin and dust cap as described 
in Section 04.01, Front Suspension. On 4x4 
vehicles refer to Section 04.01 Front 
Suspension for procedures. 

7. Install the caliper as described in this Section. 

8 . Install the wheel and tire assembly. 

9. Lower the vehicle. Check the brakes for proper 
operation. 


Rotor Lug Nut Stud 

For rotor lug nut stud replacement procedures, 
refer to Section 04.04, Wheels and Tires. 


DISASSEMBLY AND ASSEMBLY 


Disc Brake Caliper 


PISTON SEAL 
2B115 


Hub and Rotor and Spla sh Shield 

Refer to the exploded vie\ /s at the beginning of 

the Removal and Installaticn procedures in this 

Section. 

Removal 

1. Raise the front of the ve licle and install safety 
stands. 

2. Remove the wheel and ire assembly. 

3. Remove the caliper asj embly from the rotor 
and hold it out of the w ly with wire. Refer to 
Caliper Removal instruct ons in this Section. 

4. On 4x2 vehicles, removi»the dust cap, cotter 
pin, nut, washer, and out? r bearing, and remove 
the rotor from the spindle On 4x4 vehicles refer 
to Section 04.01, Fr< nt Suspension for 
procedures. 

5. Remove inner bearing c< me and seal. Discard 
the seal. 

6 . Remove the splash shield. 

Installation 

1. Install the splash shield o i the spindle. Tighten 
bolts to the correct sped cation for the vehicle 
being serviced. 

2. If a new hub and rotor wi be installed, remove 
the protective coating o ■ any dirt or grease 
deposits with degreaser. 

3. Pack the inner and out< r bearing cone with 
Long-Life lubricant, Cl, kZ-19590-BA (ESA- 
M1C75-B) grease, or eqi Ivalent. 

4. Install the inner bearinc cone and seal as 
described in Section 04.C 1, Front Suspension. 

5. Install the hub and rotor >n the spindle. 


PISTON 

'2196 


CALIPER 

PISTON 

BORE 


PISTON 


SEAL GROOVE 

SEAL 


IN CYLINOER 

VIEW A 



Disassembly 

1. Remove the caliper assembly from the vehicle 
as outlined in Caliper Removal in this Section. 
Place a cloth over the piston before applying air 
pressure to prevent damage to the piston. 

2. Apply air pressure to the fluid port in the caliper 
with a rubber-tipped nozzle TOOL 7000-DD or 
equivalent, to remove the piston. If the piston is 
seized and cannot be forced from the caliper, 
tap lightly around the piston while applying air 
pressure. Use care because the piston can 
develop considerable force from pressure 
build-up. 

3. Remove the dust boot from the caliper 
assembly. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Rotor Replacement 

Rotors should only be rep laced for the following: 

• Structural damage to the hub-rotor casting 
(wheelbolts and bearin j cups are serviceable 
separately). 

• Excessive rotor wear (01 ily if the rotor thickness 
is below the minimum hickness specified) or 
heavy scoring where rot >r turning would reduce 
rotor thickness below he minimum specified 
thickness (refer to the £ pecifications portion of 
this Section for the minimum specified 
thickness). 

Rotor Turning 

Lathe turn the rotor to: 


• Remove rotor scoring/: 
repair by hand sane 
scratching usually occu 
linings fully worn to th€ 
must not reduce rotor 1 
specified minimum thi 
Specifications portion o 

• Correct a shudder/ 
condition when due to 
the wheel bearing adju 
required and verify if the 
If there is any build-up of 
linings or rotor surfaces 
be due to rotor disto 
surfaces and determin 
corrected before resor 
Check the lateral runout 
Lathe turn the rotor if 
foreign matter on fricti 
correct the condition, c 
exceeds 0.254mm (0.0' 
reading. 


icratching too deep to 
ing. Deep scoring/ 
is after brake use with 
rivets. Stock removal 
hickness to below the 
skness (refer to the 
: this Section). 

/ibration/pulsation 
otor distortion. Check 
itment and correct as 
condition is corrected, 
foreign material on the 
the condition may not 
tion. Hand sand the 
3 if the condition is 
ting to lathe turning. 
i of the brake surface, 
hand sanding of any 
in surfaces does not 
r if measured, runout 
0 inch) total indicator 


Disc brake Lathe Rotund? Model 054-00020 or 
equivalent should be used to refinish disc brake 
rotors. 

Rotor minimum thickne: s must not be less 
than shown in the Specific itions portion of this 
Section, nor less than the number cast on the 
inside of the rotor after re inishing. 

Maximum allowable stocl removal of the inner 
rotor braking surface is de termined by the use 
of a micrometer gauge ba r and ball tool (Tool 
T71P-1102-A or equivalent as follows: 


Remove the inner grea 
assembly from the hu 
Wipe the inner and oute 


3 retainer and bearing 
and rotor assembly. 
■ bearing cups clean. 


2. Carefully place the gauge ball in the inner 
bearing cup (do not dr< p). 

3. Set the micrometer to the baseline setting 
dimension. Refer to the Specifications portion 
of this Section. 


4. Position the micrometer gauge bar on the rotor 
inner braking surface with the micrometer 
centered over the ball. To measure the distance 
between the micrometer baseline setting and 
the ball, turn the micrometer down to touch the 
top of the ball, and calculate the difference 
between the reading and the baseline setting. 
This distance is equal to the maximum 
allowable stock removal from the inside braking 
surface only. If the micrometer end at the 
baseline setting touches the ball, no additional 
stock removal is allowed. 

If the micrometer must be retracted from the 
baseline setting to allow the legs to set on the rotor 
surface, the rotor has had more than allowable 
stock removed and the rotor assembly must be 
replaced. 


GAUGING FRONT ROTOR 
INNER BRAKING SURFACE 


MICROMETER 

GAUGE 

BAR AND BALL 
TOOL-T71P-1102-A 





HUB AND 
ROTOR ASSEMBLY 


5. Check the rotor for the maximum amount of 
stock that can be removed from the rotor 
thickness. Measure actual rotor thickness with 
micrometer and subtract minimum allowable 
thickness (cast in individual rotor). Total 
material removal (combination of both sides) 
must not exceed this amount. If the rotor 
thickness is less than the minimum, the 
rotor must be replaced, regardless of the 
gauge bar and ball measurement. Rotor 
minimum thickness is also shown on each 
rotor. 

6 . Never use a lathe that cuts only one face of the 
rotor at a time; it must be a simultaneous 
straddle cut. 
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Front Disc Brakes 


06-03*12 


DISASSEMBLY AND ASSEMBLY (Continued) 


II 


II 


Set the cutting tool to just contact the high 
spots on the rotor, then adjust the cutting tool to 
the minimum death required to clean ti'p the 
rotor face. 


Do not exceed the a| 
the inner braking! 
thickness. Before insta 
clean all chips from thi 
through the bearing w| 
new inner grease seal; 
bearing grease and ins 
must be installed on tt 
from which it was remc 
of the brake lining. If the 
on the assembly is le; 
above the backing pi; 
evidence of brake fluid 
causing a brake pull, re| 
assemblies. 


SPECIFICATIONS 


SPECIAL SERVICE TOOLS 


Tool No. 


D81L-600-A 


T71P-1102-A 


D79L-2196-A 


T75P-2588-A 


T75P-2588-B 


TOOL-7QOO-DD 


TOOL-7QOO-DE 


owable stock removal for 
surface or total rotor 

lling the rotor on the spindle, 

! rotor and flush new grease 
ih a bearing packing tool. A 
must be coated with wheel 
tailed in the rotor. The rotor 
ie same side of the vehicle 
ved. Measure the thickness 
lining thickness at any point 
s than 1.5mm (1/16 inch) 
ite or if the lining shows 
or oil contamination that is 
lace all four shoe and lining 


Description 


Inch-Pound Torque Wrench 


Disc Rotor Surface Gauge 




Disc Brake Piston Remover 




ubber Tip for Air Nozzle 


ir Nozzle Assembly 


CH4689-1B 


FRONT ROTOR MICROMETER GAUGE BAR BASELINE SETTING AND 
FRONT ROTOR MINIMUM THICKNESS SPECIFICATION 


Base Line Setting 

Rotor Minimum 
Thickness ® ' 

54mm Ball 
(2-125 Inch) 

6.50mm 
(0.256 Inch) 

20.6mm 
(0.81 Inch) 


Aerostat, Ranger 
and Bronco II 
(4x2, 4x4) 


(t) Rotors having a thickness less than shown here must be replaced 
: regardless of the micrometer gauge bar and ball measurement. 


CH4691-1B 


ROTUNDA EQUIPMENT 


Model 

Description 

054-00020 

Drum and Disc Lathe 

091-00001 

Asbestos Vacuum 

065-00016 

Brake Parts Washer 


CH4690-1B 
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SECTION 06-05 Parking Brake and Actuation 
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ADJUSTMENTS 

Cable Actuated Rear Wheel Parking 

Brake... *,.. 06-05-1 

DESCRIPTION .....06-05-1 

DIAGNOSIS AND TESTING . .. 06-05-1 

REMOVAL AND INSTALLATION 
Cable Tension .. s .... 06-05-4 


SUBJECT 


PAGE 


REMOVAL AND INSTALLATION (Cont'd.) 

Front Parking Brake Cable (Equalizer to 

Control Assembly) ..... 06-05-7 

Rear Parking Brake Cable ... . 06-05-12 

SPECIFICATIONS .... 06-05-13 

VEHICLE APPLICATION .. 06-05-1 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 



The parking brake system is an independent 
system.that is operated by the parking brake control 
assembly. This assembly is mounted on the floor 
between the seats (Aerostar) or under the dash as a 
foot operated control (Ranger and Bronco II). The 
parking brake control operates the rear drum brake 
shoes through cables and an equalizer assembly. 
Two rear brake cables are connected to the 
equalizer. Each cable controls one rear brake. 

NOTE: When rear brake linings are removed for any 
reason, the parking brake cable tension should be 
checked and adjusted, following procedures 
described in this Section. 

When the parking brake control is applied, the 
front cable pulls the equalizer assembly forward. 
The brake cables attached to the equalizer pull the 
parking brake levers that are connected to the rear 
drum primary shoes. This action activates a strut 
which causes the shoes to be forced against the 
drum. The parking brake control is held in the 
applied position by a spring loaded pawl and ratchet 
engagement. 


DIAGNOSIS AND TESTING 


Refer to Section 06-00, General Hydraulic Brake 
Service, for diagnosis and testing. 


ADJUSTMENTS 


On Aerostar vehicles the parking brake system is 
self adjusting and requires no adjustment. 


Cable Actuated Rear Wheel Parking Brake 
Ranger and Bronco II 

Adjust the drum brakes (refer to Adjustment 
portion of Section 06-02, Rear Drum Brake) before 
adjusting the parking brake cables. 

Initial Adjustment Procedure 

NOTE: Use this procedure when a new Tension 
Limiter is installed. 

1 . Make sure the brake drums are cold for correct 
adjustment. 

2. Apply the parking brake pedal to the fully 
engaged position. 

3. Secure the threaded rod end of the Right Hand 
BRAKE CABLE to prevent if from spinning and 
thread the equalizer nut 2-1/2 inches up the 
rod. 

4. Check to make sure cinch strap has slipped 
(less than 1-3/8 inches remaining). 


TENSION 

LIMITER 

HOUSING 







50.8mm (2.0 INCH) 
MAXIMUM AFTER 
INITIAL ADJUSTMENT 


{2.5 INCH) 
INITIAL 

ADJUSTMENT 

























ADJUSTMENTS (Con 

(inued) . v,- '■ ? ~ : -A. S. 

Field Adjustment 

NOTE: Use this proce 

if new Tension Limite 

1. Make sure the br 
adjustment. 

2. Apply the parkir 
engaged position 

3. Grip the threac 
spinning and tig 
turns past its oric 
rod. 

4. Attach an appro 
(Rotunda Model 
front of the equ 
cable and mea 
tension should b 
with the parking 
detent position. If 
and 3. 

5. Release parking t 
drag. 

lure to correct a slack system The cables should be tight enough to provide full 

i is not installed. application of the rear brake shoes, when the 

ke drums are cold for correct parking brake lever of the foot pedal is placed in the 

fully applied position, yet loose enough to ensure 
complete release of the brake shoes when the lever 

9 brake pedal to the fully is in the released position. 

NOTE: The Tension Limiter will reset the parking 
sd rod to prevent it from brake tension any time the system js disconnected 

ten the equalizer nut 6 full provided the distance between the bracket and the 

nal position on the threaded cinch strap hook is reduced during adjustment. 

When the cinch strap contacts the bracket, the 
3 riate cable tension gauge system tension will increase significantly and over 

521-00018 or equivalent) in tensioning may result. If all available adjustment 

ilizer assembly on the front travel had been used, the tension limiter must be 

»ure cable tension. Cable replaced. 

i 1780-2670N (400-600 lbs) NOTE: When rear brake shoes are removed for any 

Drake pedal fully in the last reason, the parking brake cable tension should be 

tension is low, repeat Steps 2 checked and adjusted following procedures 

described in this Section. 

rake and check for rear wheel 






ADJUSTMENTS (Continued) 


FRONT OF VEHICLE 


Parking Brake and Actuation 


RANGER - REGULAR AND CHASSIS CAB 

RIGHT REAR CABLE-2A635 
CABLE MUST BE ROUTED 
THROUGH LEFT FRAME 
RAIL AND BEHIND RH SHOCK 
ASSEMLBY AS SHOWN_ 


06-05-3 



PARKING 

BRAKE 

CONTROL 

2780 



RETAINER 

-SPRING 

2A709 


LEFT REAR CABLE-2A809 ^ 
MUST BE ROUTED INBOARD 
OF REAR LEAF SPRING 


REAR CABLE 
2A809 (LH) 


EQUALIZER 
2A602 , 


BRACKET 

2530 


REAR CABLE 
2A635 (RH) 


FRONT CABLE CONDUIT 
ASSEMBLY-2853 -- 


63.5mm ± 3.2mm 
(2.5 INCH ± 0.12 INCH) 
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ADJUSTMENTS (Continued) 



Field Adjustment-Tidht System 

NOTE: Use this proc ?dure to correct the parking 
brake system with hie h pedal efforts. 

1. Make sure brake drums are cold for correct 
adjustment. 

2. Cycle the parkirg brake pedal to the fully 
applied position, ill the way to the floor. 


3. Release the parking brake and repeat Step 2. 
Release the parking brake. 

NOTE: Vehicles have a cable system that 
incorporates a "tension limiter," and actuating the 
pedal all the way to the floor will automatically set 
the proper tension and pedal feel. 


FRONT OF VEHICLE 


FRONT 

CABLE 

CONDUIT 

ASSEMBLY 


RANGER - SUPERCAB 

TENSION 

LIMITER 

2K389 


REAR CABLE 
2A635 (RH) 





FRONT 

CABLE 

CONDUIT 

ASSEMBLY 

2853 


TENSION LIMITER 

2IC 


REAR CABLE 
2A809 (LH) 

EQUALIZER' 
2A602 



BRACKET 

2530 


REAR CABLE 
2A635 (RH) 


REMOVAL AND INSTALLATION 


Cable Tension 

Aerostar 

If any component 
requires servicing tl 
released. After servic 
are connected to the i 
Refer to the following 
resetting cable tensio 

Releasing Cable Ter 

Release the parki 
follows: 

1. Remove the boot 
control assembly 
"released" positi 



Insert a steel pin through the pawl lock-out pin 
hole. The pin must be inserted from the inboard 
side of the control (larger hole) at a slightly 
upward and forward angle then swept 
downward and rearward to displace the self- 
adjusting pawl to be inserted through the other 
hole. This locks out the self adjusting pawl. 


PAWL LOCK OUT 
'PIN (INSERT FROM THIS 
SIDE - LARGE HOLE) 
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REMOVAL AND INSTALLATION (Continued) 


With a screwdriver or p unch, rotate the spring 
loaded ratchet wheel (in the self adjuster 
mechanism) back as fa as possible to release 
cable tension. 


SCREWDRIVE 


FRONT OF 
VEHICLE 




Another method is to raise 
hoist and have one pers on in 
perform Step 3 of this p oced 
person pull rearward on th< 
26-63mm (1 to 2-1/2 infch 
adjuster reel backward 

Another method, which 
rear cable only, is to 
equalizer assembly ab 
2.0 inches) and place a < 
behind the crossmeml 
damage the plastic coal 
Remove the rear cable 
reapply tension, connec 
the clamping device. 

Another method is 
attaching the control tc 
the control upward am 
spring loaded ratchet w 



3. Insert a steel pin through the self-adjusting 
spring lock-out holes in the lever and control 
assembly. This locks the ratchet wheel in the 
"cable released" position. 

CAUTION: DO NOT REMOVE THE STEEL LOCK 
PIN UNTIL THE CABLES ARE CONNECTED TO 
THE EQUALIZER. Pin removal releases the 
tension in the ratchet wheel causing the spring 
to unwind and release tension. If the pin is 
prematurely removed, the entire assembly must 
be removed to reset spring tension. 


SELF-ADJUSTING 
SPRING LOCK OUT PIN 


PAWL LOCK OUT 
'PIN (INSERT FROM THIS 
SIDE - LARGE HOLE) E7661-1A 


Resetting Cable Tension 

1. Make sure the parking brake cables are 
connected to the equalizer. 

2. Remove the steel self-adjusting spring lock out 
pin from the holes in the control assembly being 
careful to keep fingers out of the way. This 
restores the tension to the cables. Apply and 
release the parking brakes several times to set 
cable tension. 

NOTE: If the pawl lock out pin has been inserted 
through the control to lock-out the self-adjusting 
pawl, this pin must also be removed for proper 
parking brake adjustment. 


Resetting Control Assembly Spring Tension 

NOTE: Parking brake control spring tension is lost 
when the coil spring unwinds and disengages from 
the tab on the wheel. This can occur when the 
cables break, when servicing the system without 
inserting the lock pin or when the lock pin is 
removed before the cables are connected. DO NOT 
SERVICE THE PARKING BRAKE SYSTEM 
WITHOUT INSERTING THE LOCK PIN IN THE 
CONTROL ASSEMBLY. DO NOT REMOVE THE 
LOCK PIN FROM THE CONTROL WITH THE 
CABLES DISCONNECTED. 


COIL SPRING UNWOUND FROM TAB 


COIL 

SPRING 
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REMOVAL AND INSTALLATION (Continued) 


1. Remove the parki ig brake control as described 
in this Section. 

2. Engage the coil s >ring on the tab on the wheel 
in the parking bra <e control. 




COIL 

SPRING 


With the cable on the floor, step on the cable or 
clamp the end of the cable in a vise. Pull on the 
assembly, holding the mounting bracket tightly 
against the body of the control, until cable 
tension rotates the cable track assembly so the 
pin can be fully seated through the plate. Insert 
the lock pin so the assembly is in the "cable 
released" position. 

Install the parking brake control as described in 
this Section. 


LOCK pin 


Insert a steel pin 
holes outlined ab 
at a slightly upw 
swept downward 
self-adjusting pa 1 
adjusting pawl. 

Slip a spare fronl 
insert the cable ai 
the ratchet plate 





PAWL \ 
LOCKOUT CABLE 
P, N ANCHOR 
PIN 


SPARE 

-EQUALIZER 

CABLE 


H467B-1C 
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REMOVAL AND INSTALLATION (Continued) 


Front Parking Brake Ca Me (Equalizer to 

Control Assembly) 

Aerostar 

Removal 

1. Place control in the "released” position and 
insert the lock pin in the control assembly. 
Refer to "Releasing Cable Tension" in this 
Section for procedure. 

2. Disconnect the rear par ting brake cables from 
the equalizer. Remove the equalizer from the 
front cable. 


4. Remove the cable anchor pin from the pivot 
hole in the control assembly ratchet plate. 
Guide the front cable from the control 
assembly. 


EQUALIZER 
CABLE (FRONT) 


aerostar! 


RETAINERS 


I IEAR 'S 
/ C kBLES 
I (TO Rl AR DRUM 
Bf AKES) 


•'EQUALIZER 


CABLE 

ANCHOR 

PIN 


CABLE 
(TO SELF¬ 
ADJUSTER) 


REAR 

CROSSMEMBER 
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REMOVAL AND INSTALLATION (Continued) 


Insert a 1 /2-inch 
over the rear fittir 
wrench onto the 
crossmember. C 
and push the ret? 
Pull the cable eni 
and remove the < 



Installation 

1. Feed the cable through the holes in both 
crossmembers. F ush the retainers through the 
holes so the ting ?rs expand over each hole. 

Route the cable around the control assembly 
pulley and insert the cable anchor pin in the 
pivot hole in the ratchet plate. 

3. Connect the equalizer to the front and rear 
cables. 

4. Remove the lc ck pins from the control 
assembly to app / cable tension. 

5. Position the cc ver on the reinforcement 
bracket. Install a nd tighten the bolts AFTER 
visually checkin j to be sure the front cable 
is attached to t le control. 

6. Position the boo over the control. Install and 
tighten the screw s. 

7. Apply and releas e the control several times. 
Make sure the p? rking brakes are applied, and 
released and not dragging. 


NOTE: Both pins must be removed for proper 
adjustment 


EQUALIZER 
CABLE (FRONT) 


EQUALIZER 

2A602 


PARKING BRAKE 
CABLES (REAR) 


NO.4 CROSSMEMBER 


BEND AND INSERT CABLES 
INTO EQUALIZER THEN 
STRAIGHTEN 











CONTROL 

ASSEMBLY 

2780 


RIGHT / 

REAR CABLE C - 

2A635 ~ 

CABLE MUST BE ROUTEO THRU LEFT FRAME. 
RAIL AND BEHINO RH SHOCK 


VALVE 

ASSEMBLY 

2282 


FRONT OF VEHICLE 





RETAINER 

SPRING 

2A709 


CA8LE 
• CONDUIT 
2853 


TENSION 
• LIMITER 
2K389 


LEFT 

REAR CABLE 
2A809 



INSTALLED 

POSITION 


' ROTATE TO 


INSTALLING 

POSITION 



FRONT 
CABLE 
CONDUIT ' 
2853 


REAR 

' CABLE LH 

REAR 
CABLE 
2A635 (RH) 


RIGHT 

REAR CABLE 
2A635 


66.7mm (2.63 INCH) 
60.3mm (2.38 INCH) 


UP 


ADJUSTING 

"NUT 

801555 


EQUALIZER 
‘ 2A602 
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REMOVAL AND INSTALLATION (Continued) 


Front Parking Brake 
Assembly)—Ranger 


Cable (Equalizer to Control 
and Bronco II 


Removal 


1 . 


die 


Raise the vehi 
equalizer nut 
from the Tensiorl 


anti 


on a hoist. Back of the 
remove slug of front cable 
Limiter. 


2 . 


Remove the pqi 
bracket. 


rking brake cable from the 


3. 


Lower the vehicle 
of the parking 
assembly clevis. 


Remove the forward ball end 
Arake cable from the control 


5. 


Remove the cab e from the control assembly. 

( 3f cord attached to the control 
i cable, remove the cable from 
the vehicle pullfig it up into the passenger 
compartment. 


Using a fish wire 
lever end of the 


Installation 


1 . 


Transfer the fish 
Position the cat|l 
cable through 
wire and secure 


th# 


Iwire of cord to the new cable, 
e in the vehicle, routing the 
dash panel. Remove the fish 
Ithe cable to the control. 


rvJa 


Connect the foi 
to the clevis of tH 
vehicle on a hois 


Route the cable 


Connect the slue 
Limiter connect^ 
cable at the equ 
field adjustment,! 


5. 


Rotate both rea 
parking brakes c 


wheels to be sure that the 
Ire not dragging. 


rd ball end of the brake cable 
ie control assembly. Raise the 
t. 


through the bracket. 

of the cable to the Tension 
r Adjust the parking brake 
jlizer using initial adjustment or 
as appropriate. 


SCREW 


52814 


BOOT 

ASSEMBLY 

2A837 

INSTALL COVER ONLY 
AFTER PARKING BRAKE 
CABLE TENSION 
IS APPLIED 



NO.1 CROSSMEMBER 


FLOOR PANEL 


Removal 

NOTE: If the control assembly coil spring is 
unwound and/or disengaged from the tab, refer to 
"Resetting Control Assembly Spring Tension" in 
this Section. 

1. Remove the front and inboard rear screws 
attaching the boot to the floor. Pivot boot back 
on hinge and remove two rear screws. Remove 
the boot. 

2. Place the control in the "released'' position and 
insert the lock pin in the control assembly. 
Refer to "Releasing Cable Tension" in this 
Section for procedure. 

3. Remove the cable anchor pin from the pivot 
hole in the control assembly ratchet plate. 
Guide the equalizer cable from the control 
assembly. 

4. Remove the bolts retaining the control' 
assembly to the floor panel. Remove the 
control assembly. 

NOTE: If the coil spring is unwound and/or 
disengaged from the tab, refer to "Resetting Control 
Assembly Spring Tension" in this Section for 
procedure. 

CAUTION: DO NOT REMOVE THE STEEL LOCK 
PIN FROM THE CONTROL ASSEMBLY UNTIL 
THE CABLE IS CONNECTED TO THE CONTROL 
ASSEMBLY. Pin removal releases the tension in 
the ratchet wheel causing the spring to unwind 
and release tension. If the pin is prematurely 
removed, spring tension in the control assembly 
must be reset. 

Installation 

1. Route the cable around the control assembly 
pulley and insert the cable anchor pin in the 
pivot hole in the ratchet plate. 

2. Position the control assembly with the cable 
attached to it on the floor panel, making sure 
the floor support is installed between the 
control and the floor. Install and tighten the 
retaining bolts. 

3. Remove the lock pin from the control assembly 
to reset cable tension. (Remote self-adjusting 
pawl lock-out pin also, if one is installed). 

4. Position the boot over the lever. Install and 
tighten the screws. 

5. Apply and release the control several times. 
Make sure the parking brakes are applied and 
released and not dragging. Make sure the brake 
warning lamp is illuminated when the parking 
brake is applied. 

NOTE: For proper adjustment procedure, both pins 
must be removed from the control assembly. 


H4677 1B 
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REMOVAL AND INSTALLATION (Continued) 


Parking Brake Control—Rar ger and Bronco II 

Removal i 

1. Loosen the adjusting nut at the equalizer. 

2. Working under the instriment panel, remove 
the bolts attaching the co itrol assembly to the 
cowl side panel. 

3. Remove the parking brake calve from the 
control assembly clevis (cable retainer and 
slug) and remove the cor itrol. 


Installation 

1. Connect the forward ball end of the front 
parking brake cable to the clevis of the control 
assembly, and insert the cable assembly into 
the control assembly. 

2. Position the control assembly on the lower 
flange of the instrument panel and install the 
attaching bolts and tighten bolts to 17-24 N-m 
(12-18 ft-lbs). 

3. Adjust the parking brake equalizer lever, to its 
original position. Check cable tension and 
adjust if necessary, as described in this Section. 


Parking Brake Control—Rai ger and Bronco II 

Removal 

1. Loosen the adjusting nut at the equalizer. 

2. Working under the instrument panel, remote 
the bolts attaching the cc ritrol assembly to the 
cowl side panel. 

3. Remove the parking brake able from the control 
assembly clevis (cable re tainer and slug) and 
remove the control.. 


Installation 

1. Connect the forward ball end of the front 
parking brake cable to the clevis of the control 
assembly, and insert the cable assembly into 
the control assembly. 

2. Position the control assembly on the lower 
flange of the instrument panel and install the 
attaching bolts and tighten bolts to 17-24 N • m 
(12-18 ft j lbs). 

3. Adjust the parking brake equalizer lever to its 
original position. Check cable tension and 
adjust if necessary, as described in this Section. 


EQUALIZER 
\ 2A602 


SHOCK 

ABSORBER 


CONTROL 

ASSEMBLY 

2780 


CABLE 

(FRONT) 

2853 




CLIP 

N805422 


SUSPENSION 

BRACKET 


CLIP 

N805422 


BOTH REAR CABLES 
MUST BE ROUTED 
IN FRONT OF SHOCKS 
AND THROUGH CLIPS 


LOWER 

CONTROL 

ARM 


H4667-2D 
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REMOVAL AND INSTALLATION (Continued) 


Rear Parking Brake Cable 
All Vehicles 
Removal 

1. Release the park ng brake control. On Aerostar 
vehicles insert !he lock pin in the control 
assembly to release cable tension. See 
"Releasing Cabl 3 Tension" in this Section for 
procedure. 

2. Raise the vehic e and remove the hub cap, 
wheel and tire, ar d brake drum. On Ranger and 
Bronco II model >, remove the locknut on the 
threaded rod at he equalizer. 


Disconnect the 
the equalizer. 


ar parking brake cable from 


Compress the prongs that retain the cable 
housing to the from bracket (or crossmember) 
and pull out the cable and housing. 

On the wheel side of the backing plate, 
compress the retainer fingers so the retainer 
passes through the hole in the backing plate. 

Lift the cable out of the slot in the parking brake 
lever (attached to the brake secondary shoe) 
and remove the cable through the backing plate 
hole. 


REAR BRAKE DRUM 




///. flf/Af’ 

I ^[(( '•( 


/ /) rvfl 

y/ :w 


PARKING 

-BRAKE 

LEVER 


CABLE 

ANCHOR 
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REMOVAL AND INSTALLA 


ION (Continued) 


Installation 


1. 


2 . 


Route the cable through tre hole in the backing 
plate. Insert the cable anchor behind the slot in 
the Parking brake lever.' 


securely engaged in the 


make sure the cable is 
Aarking brake lever so 


the cable return spring if holding the cable in 
the parking brake, lever. 


Push the retainer throi 
backing plate so the retaiji 
backing plate. 

3. Route the cable as shovfn inthe illustrations. 


cap 


4. Insert the front of the 
bracket (or crossmemfcjei 
expand. 

5. Connect the rear cable 


to the equalizer. 


AEROSTAR 

RETAINERS 



gh the hole in the 
er fingers engage the 


le through the frame 
r) until the prongs 


REAR 

CROSSMEMBER 


E8200-1A 


6. On Ranger and Bronco II, rotate the equalizer 
90° and recouple the threaded rod to the 
equalizer. 

7. On Aerostar vehicle, remove the lock pin from 
the parking brake control to apply cable tension 
(if there is a second pin installed, it must be 
removed also). 

8. Adjust rear brakes. Refer to Section 06-02, 
Rear Drum Brakes. 

9. Install the rear brake drum, wheel, and hub cap. 

10. On Ranger and Bronco II, adjust the parking 
brake tension using the initial adjustment, or the 
field adjustment procedure, as appropriate. 

11. Apply and release the parking brake control 
several times. Rotate both wheels to be sure 
that the that the parking brakes are applied and 
released and not dragging. 


SPECIFICATIONS 


ROTUNDA EQUIPMENT 


Number 

Description 

(El-00018 

Cable Tension Gauge 


CH3798-1B 


PARKING BRAKE CABLE TENSION ADJUSTMENT 


Model 

Rear Cable Tension© 

Lbs. 

Newtons 

Ranger and Bronco II 

400-600 

1780-2670 


©Check rear cable tension with the parking brake control fully in the last 
detent position. 

CH3611-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly i 

1. Clean the outside of the master cylinder and 
remove the filler cap ai id diaphragm. Drain and 
discard any brake fit d that remains in the 
cylinder. 


.FILLER CAP AND 
DIAPHRAGM 


3. Remove primary piston assembly from the 
master cylinder bore and inspect for seal 
damage or twisting. Discard assembly. 



PRIMARY 

PISTON 

ASSEMBLY 


4, Remove the secondary piston assembly by 
directing compressed air into the outlet port at 
the blind end of the bore while plugging the 
other port. Inspect for seal damage or twisting. 
Discard assembly. 



SECONDARY 

PISTON 

ASSEMBLY 


Depress the primary | 
ring from retaining gr 
master cylinder bore. 



Inspect the master cylinder bore for signs of 
etching, pitting, scoring or other damage. 

a. If bore is damaged, discard and replace 
with new master cylinder assembly. Do not 
attempt to hone bore. 

b. If bore is not damaged, rebuild master 
cylinder assembly using the proper repair 
kit and the procedure outlined below. 


Assembly 

1. Clean the master cylinder body with clean 
isopropyl alcohol to remove any contamination. 

2. Dip the repair kit piston assemblies in clean 
brake fluid C6AZ-19542-AA or BA (ESA- 
M6C25-A) or equivalent to lubricate seals. 

3. Carefully insert the complete secondary piston 
assembly in the master cylinder bore. 

4. Carefully insert the primary piston assembly in 
the master cylinder bore. 

5. Depress the primary piston and install the snap 
ring in the cylinder bore groove. 

6. Install the cap and diaphragm on the master 
cylinder reservoir. 









06-06-3 


Hydraulic Brake Actuation 


06-06-3 


DESCRIPTION AND OPERATION (Continued) 


Brake Pedal 

The brake pedal transl 
force applied by the operal 
rear drums to stop or slow c 
stoplamp switch is mounte< 
whenever the pedal is de 
lamps are illuminated. 


3rs and intensifies the 
or to the front discs and 
own the vehicle. A brake 
I on the brake pedal and 
oressed the rear brake 


® REED VALVE AMD FLOAT ASSEMBLY 
IS USED TOjACTUATE WARNING - 
SYSTEM. 

© FLUID IN F =IIMARY CYLINDER 
IS PRES: URIZED TO APPLY 
FRONT BRAKES. 


® PRESSURE IN P 
PUSHES SE 


IIMARY CYLINDER 
:ONDARY PISTON - 
FORWARD. 


® SECO JDARY CYLINDER IS , 
pre: surized to apply' 
REAR BRAKES. 


© PUSH ROD FORCES PRIMARY 
1 PISTON FORWARD. 


MASTER 

CYLINDER 


/ i ii; 

I l! / 


X l l|l 


BOOSTER (IF USED) INCREASES 
FORCE INTO MASTER CYLNDER. 


S) pedal IS DEPRESSED. 


® CALIPER-DISC TYPE BRAKES ARE 
USED ON FRONT WHEELS.' 



(9) DRUM-SHOE 8RAKES ARE USED 
r ON REAR WHEELS. 






9 


Hydraulic Brake Actuation 
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Hydraulic Brake Actuation 


06-06-5 


DIAGNOSIS AND TESTING 


Refer to Section 06.00, General Hydraulic Brake 
Service for diagnosis and testing procedures. 


ADJUSTMENTS 


Refer to Section 06.00, General Hydraulic Brake 
Service for master cylinder and brake system 
bleeding procedures. 


Installation 

1. Before installing the master cylinder, check the 
distance from the outer end of the booster 
assembly push rod to the front face of the brake 
booster assembly. Turn the push cod adjusting 
screw in or out as required to obtain the 
specified length. 


REMOVAL AND INSTALLATION 


Master Cylinder 

Removal 

1. Disconnect the brake warning lamp indicator 
wire from the plast c reservoir fluid level 
indicator socket. 

2. With the engine turned off, push the brake 
pedal down to expel vacuum from the brake 
booster system. 

3. Disconnect the hydrai ilic lines from the brake 
master cylinder. 

4. Remove the wrap aroi nd clip and attaching nut 
from the booster m< ister cylinder mounting 
stud. 

5. Remove the brake be oster-to-master cylinder 
retaining nuts. Remo/e the master cylinder 
from the brake boostc r. 


| 19.06mm 
I <3/4 INCH) 

ij ii 

IQ 

I s 

GAUGE BLOCK 


[_24 89-25 27mm 
r(0.980-0.995 INCHI 


HI330.1G 


Position the master cylinder assembly over the 
booster push rod and onto the two studs on the 
booster assembly. Install the attaching nuts and 
tighten to specification. 

Loosely connect the hydraulic brake system 
lines to the master cylinder. 

Position the wrap around clip on the mounting 
stud. Install and tighten the attaching nut. 

Tighten the tube nuts to 14-20 N-m (120-180 
in-lb.). 

Connect fluid level indicator switch. 

Bleed the master cylinder as described in the 
Section. Then, fill the plastic reservoir of the 
master cylinder with Heavy Duty Brake Fluid, 
C6AZ-19542-AA or BA (ESA-M6C25-A) or 
equivalent Dot 3 brake fluid to the fluid fill line. 
Install the gasket and plastic cap assembly. 
Bleed hydraulic brake system as described in 
Section 06.00, General Hydraulic Brake 
Service. 
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Hydraulic Brake Actuation 


REMOVAL AND INSTALLATION (Continued) 



SPEED CONTROL I 
KNOCK-OUT SWITCH I BRAKE AND CLUTCH 
PEDAL SUPPORT- 
BRACKET-2L252 

CLUTCH/STARTER 
INTERLOCK LEVER 


BUSHING , 
387957 


RETAINER RING-97414 
= SPRING WASHER-353574^. 


BRAKE AND 
CLUTCH PEDAL 
BRAKE SUPPORT 

PEDAL BRACKET 

2456 2L252 


RANGER AND BRONCO H 
BRAKE PEDAL - 
MANUAL TRANSMISSION 


' -® 


BUSHING 

38795 



BUSHING 

387957 


CLUTCH PEDAL 
ASSEMBLY-7519 


BUSHING 

387957 


SPRING 

WASHER 

353574 


Brake Pedal-Vehicles Equipped With 
Automatic Transmissicn 


Removal 

1. Working inside the vehicle, below the 
instrument panel, disc annect the wires to the 
stoplamp switch. Ren ove the spring retainer 
and spacer connec ing the brake pedal, 
stoplamp switch and arake booster push rod 
together. Remove thi stoplamp switch and 
brake booster push rid from the pin on the 
brake pedal. Remove 1 ie stoplamp switch from 
the pedal. 

2. Remove one of the re :ainers holding the shaft 
in the bracket. Slide th } shaft out of the bracket 
and remove the brakj pedal, inner bushings 
and spring washer. Re nove the outer bushings 
from the bracket. 

3. If required, remove tie pad from the brake 
pedal. 

Installation 

1. If removed, install the pad on the brake pedal. 

2. Inspect the bushings for signs of wear or 
damage and replace if required. Re-lubricate 
the bushings with a ight coating of SAE 30 
engine oil or equivale it. 

3. Insert the two outer lushings in the bracket. 
Place the brake per al, inner bushings and 
spring washer in pos tion inside the bracket. 
Insert the shaft throuj h the bracket and brake 
pedal assembly. Insta I the retainer on the end 
of the shaft. 


4. Install the stoplamp switch on the brake pedal. 
Connect the brake booster push rod and 
stoplamp switch to the pin on the pedal. Install 
the spacer and spring retainer attaching the 
switch and push rod to the pedal. 

5. Connect the wires to the stoplamp switch. 
Check unit for correct operation. 


AEROSTAR BRAKE PEDAL - AUTOMATIC 
TRANSMISSION 

BUSHING 

387957 



RETAINER 

97414 



WASHER 

SPRING 

353574 


BUSHING 


BUSHING 

387957 


BRAKE PEDAL 
ASSEMBLY 
55 


H4523-1B 
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REMOVAL AND INSTALLATION (Continued) 



SPEED CONTROL I 
KNOCK-OUT SWITCH I BRAKE AND CLUTCH 
PEDAL SUPPORT- 
BRACKET-2L252 

CLUTCH/STARTER 
INTERLOCK LEVER 


BUSHING , 
387957 


RETAINER RING-97414 
= SPRING WASHER-353574-^ 




~ 


BUSHING 

38795 



BUSHING 

387957 


CLUTCH PEDAL [I 
ASSEMBLY-7519 


BUSHING SPRING 
387957 WASHER 
353574 


Brake Pedal—Vehicles I Equipped With 
Automatic Transmission 


vehicle, below the 
innect the wires to the 
Dve the spring retainer 
ng the brake pedal, 
rake booster push rod 
stoplamp switch and 
d from the pin on the 
le stoplamp switch from 


Removal 

1. Working inside the 
instrument panel, disc 
stoplamp switch. Rerr 
and spacer conned 
stoplamp switch and I 
together. Remove th< 
brake booster push r< 
brake pedal. Remove t 
the pedal. 

2. Remove one of the rel ainers holding the shaft 
in the bracket. Slide the shaft out of the bracket 
and remove the brake pedal, inner bushings 
and spring washer. Rei love the outer bushings 
from the bracket. 

3. If required, remove the pad from the brake 
pedal. 

Installation 

1. If removed, install the pad on the brake pedal. 

2. Inspect the bushings for signs of wear or 
damage and replace i required. Re-lubricate 
the bushings with a li jht coating of SAE 30 
engine oil or equivalen:. 

3. Insert the two outer bjshings in the bracket. 
Place the brake ped< I, inner bushings and 
spring washer in posit on inside the bracket. 
Insert the shaft througf the bracket and brake 
pedal assembly. Install the retainer on the end 
of the shaft. 
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Hydraulic Brake Actuation 


06-06-5 


DIAGNOSIS AND TESTIN 


Refer to Section 06.00, 
Service for diagnosis and 


ADJUSTMENTS 


ieneral Hydraulic Brake 
jsting procedures. 


Refer to Section 06.00, General Hydraulic Brake 
Service for master cylinder and brake system 
bleeding procedures. 


Installation 

1. Before installing the master cylinder, check the 
distance from the outer end of the booster 
assembly push rod to the front face of the brake 
booster assembly. Turn the push rod adjusting 
screw in or out as required to obtain the 
specified length. 


REMOVAL AND INSTALLATION 


Master Cylinder 

Removal 

1. Disconnect the brake warning lamp indicator 
wire from the plas ic reservoir fluid level 
indicator socket. 

2. With the engine tun ed off, push the brake 
pedal down to expel vacuum from the brake 
booster system. 

3. Disconnect the hydre ulic lines from the brake 
master cylinder. 

4. Remove the wrap arc und clip and attaching nut 
from the booster master cylinder mounting 
stud. 

5. Remove the brake t ooster-to-master cylinder 
retaining nuts. Remave the master cylinder 
from the brake boos er. 




TF 


19.05mm 
13/4 INCH) 


ill! 

|0.9! 

T* 

GAUGE BLOCK 


L24.89-25.27mm 
l (0 980-0.995 INCH) 


Mt330-1Q 


Position the master cylinder assembly over the 
booster push rod and onto the two studs on the 
booster assembly. Install the attaching nuts and 
tighten to specification. 

Loosely connect the hydraulic brake system 
lines to the master cylinder. 

Position the wrap around clip on the mounting 
stud. Install and tighten the attaching nut. 

Tighten the tube nuts to 14-20 N-m (120-180 
in-lb.). 

Connect fluid leyel indicator switch. 

Bleed the master cylinder as described in the 
Section. Then, fill the plastic reservoir of the 
master cylinder with Heavy Duty Brake Fluid, 
C6AZ-19542-AA or BA (ESA-M6C25-A) or 
equivalent Dot 3 brake fluid to the fluid fill line. 
Install the gasket and plastic cap assembly. 
Bleed hydraulic brake system as described in 
Section 06.00, General Hydraulic Brake 
Service. 
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DESCRIPTION AND OPERATION (Continued) 
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Hydraulic Brake Actuation 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly i 

1. Clean the outside of the master cylinder and 
remove the filler cap and diaphragm. Drain and 
discard any brake fluid that remains in the 
cylinder. 


.FILLER CAP AND 
DIAPHRAGM 


3. Remove primary piston assembly from the 
master cylinder bore and inspect for seal 
■damage or twisting. Discard assembly. 



PRIMARY 

PISTON 

ASSEMBLY 


Remove the secondary piston assembly by 
directing compressed air into the outlet port at 
the blind end of the bore while plugging the 
other port, inspect for seal damage or twisting. 
Discard assembly. 



SECONDARY 

PISTON 

ASSEMBLY 



Depress the primary pis ton and remove snap 
ring from retaining groc i/e at the rear of the 
master cylinder bore. 





Inspect the master cylinder bore for signs of 
etching, pitting, scoring or other damage. 

a. If bore is damaged, discard and replace 
with new master cylinder assembly. Do not 
attempt to hone bore. 

b. If bore is not damaged, rebuild master 
cylinder assembly using the proper repair 
kit and the procedure outlined below. 


Assembly 

1. Clean the master cylinder body with clean 
isopropyl alcohol to remove any contamination. 

2. Dip the repair kit piston assemblies in clean 
brake fluid C6AZ-19542-AA or BA (ESA- 
M6C25-A) or equivalent to lubricate seals. 

3. Carefully insert the complete secondary piston 
assembly in the master cylinder bore. 

4. Carefully insert the primary piston assembly in 
the master cylinder bore. 

5. Depress the primary piston and install the snap 
ring in the cylinder bore groove. 

6. Install the cap and diaphragm on the master 
cylinder reservoir. 
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ADJUSTMENTS 

Push Rod Adjustment. 06-07-2 

DESCRIPTION AND OPERA' ION 


Description 
Operation . 


06-07-1 

06-07-1 


DIAGNOSIS AND TESTING . 06-07-2 

REMOVAL AND INSTALLATION 

Booster. 06-07-4 

SPECIFICATIONS . 06-07-5 

VEHICLE APPLICATION. 06-07-1 


VEHICLE APPLICATION 

All Aerostar, Ranger an® Bronco II vehicles. 


DESCRIPTION AND O 


ERATION 


Description 

Service information 
given in this Section, 
the hydraulic brake sy: 
06.00 General Hydraulid 


(vacuum boosters only) is 
Aijustments and repairs for 
qtems are given in Section 
Brake System. 


The single diaphragnr] 
contained brake power 
suspended unit that 
atmospheric pressure 
is supplied from a fit 
manifold. 


vacuum booster is a self- 
lassist unit. It is a vacuum- 
Jses engine vacuum and 
its power. Engine vacuum 
ling in the engine intake 


fqr 


tm|e 


Pushrod adjust 
replacement are the 
required on the brake bfci 
is performed with a fabrp 
cannot be adjusted to 
entire booster assembly! 
exception of the check valve 
as a complete assemble 


nt and check valve 
only service operations 
ester. Pushrod adjustment 
ated gauge. If the pushrod 
|he specified distance, the 
must be replaced. With the 
, the booster is serviced 


The booster consist 
combined into a single Jnit 
are: 


of two basic elements 
. The two basic elements 


1 . 


2 . 


cilia 


A vacuum power 
and a rear shell, 
diaphragm plate, 
vacuum diaphragmj 


mber consisting of a front 
diaphragm, check valve, 
hydraulic push rod, and 
return spring. 


A mechanically actuated 
vacuum power diaph 
the degree of pojvi 
release in accon 
applied to the valv 
brake pedal linkagfe 


valve, integral with the 
ragm. The valve controls 
er brake application and 
c|ance with foot pressure 
operating rod through the 


Operation 

With the engine operating and the brakes not 
applied, vacuum from the engine manifold is 
supplied to both sides of the booster diaphragm. 
Vacuum is supplied to the rear shell through the 
open vacuum port. Atmospheric pressure does not 
affect the system because the atmospheric valve is 
closed. 


VACUUM 
HOSE 
CONNECTION 
TO INTAKE 
MANIFOLD 


ATMOSPHERIC 

PRESSURE 



VACUUM ON 
BOTH SIDES ‘ 
OF DIAPHRAGM 


DIAPHRAGM 


BRAKE PEDAL 


BRAKES OFF: VACUUM FROM THE ENGINE IS SUPPLIED TO BOTH 
SIDES OF THE BOOSTER DIAPHRAGM 

H4516-1A 
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DESCRIPTION AND OPERATION (Continued) ADJUSTMENTS 


As the brakes are appliec 
the valve rod and closes 
opening the atmospheric 
atmospheric pressure port 
in and pushes against 
increases pressure to push 
rod in proportion to the ap 
pedal. 


CHECK 

VALVE VACUUM 
\ PORT 

HYDRAULIC \ CLOSED 
PUSHROD TO \ V— 
MASTER 
CYLINDER 


, the brake pedal pushes 
the vacuum port while 
pressure port. As the 
opens, pressure rushes 
the diaphragm. This 
the master cylinder push 
plied force at the brake 


Atmospheric 
port open 


BRAKE PEDAL 
PUSHES ROD 


Push Rod Adjustment 

The push rod has an adjustment screw to 
maintain the correct relationship between the 
booster control valve plunger and the master 
cylinder piston. If the plunger is too long it will 
prevent the master cylinder piston from completely 
releasing hydraulic pressure, causing the brakes to 
drag. If the plunger is too short it will cause 
excessive pedal travel and an undesirable clunk in 
the booster area. Remove the master cylinder for 
access to the booster push rod. 

To check the adjustment of the screw, fabricate a 
gauge and place it against the master cylinder 
mounting surface of the booster body as shown 
below. Adjust the push rod screw by turning it until 
the end of the screw just touches the inner edge of 
the slot in the gauge. 


l FULL 

^ atmospheric 
PRESSURE 


BRAKES ON: AS THE BRAKE PEDAL P JSHES THE VALVE ROD. 

THE VACUUM PORT CLC SES AND THE ATMOS¬ 
PHERIC PORT OPENS Al I AT ATMOSPHERIC 
PRESSURE PUSHES AGA INST THE DIAPHRAGM 
THIS HELPS TO APPLY T IE MASTER CYLINDER 
IN PROPORTION TO PED \L PRESSURE. 


H4517-1A 


DIAGNOSIS AND TESTING 


Refer to Section 06-00, Ge neral Hydraulic Brake 
Service. 

NOTE: The Bendix tande n diaphragm, dash 
mounted-booster is not repair ible and booster must 
be replaced as a unit. The boo ster check valve is the 
only component which can be serviced on the 
booster assembly. 


TF 


19.05mm 
(3/4 INCH) 


' L 

I 0.9! 


GAUGE BLOCK 


24.89-25.27mm 
\ <0.980-0.995 INCH) 




REMOVAL AND INSTALLATION 



MASTER 
. CYLINDER 
2A032 


VACUUM 

BOOSTER 

2005 


BUSHING 
2A039 ' 


MASTER CYLINDER AND BRAKE BOOSTER - AEROSTAR 


BRAKE AND 
CLUTCH BRACKET 
2L252 




WASHER 

2B129 


/ HAIRPIN 

NUT-382802 RETAINER 

13-25 N-m 380699 

<10-18 FT-LB) 


WASHER 
' 2B129 


STOPLAMP 
• SWITCH 
13480 


H4518-2B 



DER AND BRAKE BOOSTER 
ft/BRONCO II (TYPICAU 



VACUUM 

BOOSTER 

2005 


BUSHING 

2A309 


FRONT OF 
VEHICLE 




, / f / 

' \ / 

\> ir ' Fn ^ 


SPACER \ 
2B129 


SELF-LOCK [ 
PIN-380699 


STOPLAMP 

SWITCH 

7429 
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REMOVAL AND INSTALLATION (Continued) 



booster rubber reaction 
as shown below if the 
removed or accidentally 
sc may cause excessive 
iperation sensitivity. The 
the silver colored valve 
d after the push rod and 
booster unit is serviced 
3 replaced if the reaction 
:alled and aligned, or if it 
le unit itself. 


VALVE OPERATING 
HOD 


JBBER REACTION 
ISC IN POSITION 


Removal 


Disconnect the stopla 
prevent running the bat 

Support the master cylin 
with a prop. 

Remove the master 
retaining nuts. 

Loosen the clamp that 
vacuum hose to the bo< 
remove the hose. Remc 
valve. 


np switch wiring to 
sry down. 

ier from the underside 


cylinder-to-booster 

secures the manifold 
ister checkvalve, and 
ve the booster check 


Pull the master cylinder off the booster and 
leave it supported by the >rop, far enough away 
to allow removal of the I ooster assembly. 

From inside the cab on v shicles equipped with 
push rod mounted stoplai ip switch, remove the 
hairpin retainer and slide the stoplamp switch, 
push rod, spacers and t ushing off the brake 
pedal arm. 


7. From the engine compartment remove the bolts 
that attach the booster to the dash panel. 

Installation 

1. Mount the booster assembly on the engine side 
of the dash panel by sliding the bracket 
mounting bolts and valve operating rod in 
through the holes in the dash panel. 

2. From inside the cab install the booster-to-dash 
panel retaining nuts. 

3. Position the master cylinder on the booster 
assembly, install the retaining nuts, and remove 
the prop from underneath the master cylinder. 

4. Install the booster check valve. Connect the 
manifold vacuum hose to the booster check 
valve and secure with the clamp. 

5. From inside the cab on vehicles equipped with 
push rod mounted stoplamp switch, install the 
bushing and position the switch on the end of 
the push rod. Then install the switch and rod on 
the pedal arm, along with spacers on each side, 
and secure with the hairpin retainer. 

CAUTION: Do not substitute other types of 
pin retainers. Use only factory supplied 
hairpin retainer. 

6. Connect the stoplamp switch wiring. 

7. Start the engine and check brake operation. 


VACUUM 

HOSE 

387298 


Uh 


MANIFOLD VACUUM HOSE - TYPICAL 
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VEHICLE APPLICATION 

Ranger and Bronco II Vehicles. 


DESCRIPTION AND OPERATION 


Operation 

The Rear Anti-lock Brake System (RABS) 
continually monitors rear wheel speed with a sensor 
mounted on the rear axle. When the teeth on an 
excitor ring, mounted on the ring gear, pass the 
sensor pole piece, an AC voltage is induced in the 
sensor circuit with a frequency proportional to the 
average rear wheel speed. In the event of an 
impending lockup condition during braking, the 
RABS modulates hydraulic pressure to the rear 
brakes. This inhibits rear wheel lockup. 

When the brake pedal is applied, the RABS 
module senses the drop in rear wheel speed. If the 
rate of deceleration is too great, indicating that 
wheel lockup is going to occur, the RABS module 
activates the electro-hydraulic valve causing the 
isolation valve to close. With the isolation valve 
closed, the rear wheel cylinders are isolated from 
the master cylinder and the rear brake pressure 
cannot increase. If the rate of deceleration is still too 
great, the RABS module will energize the dump 
solenoid with a series of rapid pulses to bleed off 
rear wheel cylinder fluid into an accumulator built 
into the RABS valve. This will reduce the rear wheel 
cylinder pressure and allow the rear wheels to spin 
back up to vehicle speed. Continuing under RABS 
module control, the dump and isolation solenoids 
will be pulsed in a manner that will keep the rear 
wheels rotating while still maintaining high levels of 
deceleration during braking. 


At the end of the stop, when the operator releases 
the brake pedal, the isolation valve de-energizes 
and any fluid in the accumulator is returned to the 
master cylinder. Normal brake operation is resumed. 


System Self Test 

The RABS module performs system tests and 
self-tests during start-up and normal operation. The 
valve, sensor, and fluid level circuits are monitored 
for proper operation. If a fault is found the RABS will 
be deactivated and the REAR ANTI-LOCK light will 
be illuminated. Most faults will cause the light to stay 
illuminated until the ignition is turned off. While the 
light is illuminated a diagnostic flashout code may be 
obtained. However, there are certain faults (those 
associated with the fluid level switch or loss of 
power to the module), which will cause the system to 
be deactivated and the REAR ANTI-LOCK light to 
be illuminated, but will not provide a diagnostic 
flashout code. 
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DESCRIPTION AND OPERATION (Continued) 


Component Location I 

The RABS consists of tn 

• RABS module locate! 
instrument panel. Moii 
panel area. 


3 following components: 

in the dash under the 
ited to a brace, center of 


• Dual solenoid electn -hydraulic valve located 
approximately five in< hes rearward of the # 1 
crossmember on the inboard side of the L.H. 
frame rail. 

• Speed sensor and e <citor ring located in the 
rear differential hous ng. 


• Yellow REAR ANTI-LOCK warning light in the 
instrument cluster. 

• RABS diagnostic connector located on the 
main wire bundle inside of cab under dash, 
slightly rearward of No. 53 pin connector, 
driver's side. 

• Diode/resistor element located in the master 
cylinder fluid level sensor wiring harness on left 
splash apron. 

• Sensor test connector with cap located under 
the hood slightly rearward of the washer bottle. 
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DIAGNOSIS AND TESTING 


Troubleshooting Cha 


Anti-Lock Control 


06-09-5 




YELLOW RABS BULB 
DOES NCfT LIGHT 


GO TO TEST A TO CHE< 

• MOOULE HARNESS 
CONNECTOR 

• MOOULE GROUND 

• ANTtLOCK LIGHT f 

• IS AMP WARNING 

• POWER T015 AMP I 
WARNING FUSE i 

• ANTILOCK BULB & WIRING 


REAR ANTLOCK BRAKE SYSTEM TROUBLESHOOTING CHART 


IF VEHICLE IS "ON" AND RABS UGHT IS "ON" 
OBTAIN FLASHOUT CODE BEFORE SHUTTING 
ENGINE OFF. THEN CONTINUE AS FOLLOWS: 


| TURN IGNITION SW FROM "OFF" TO "RUN" | 

^/OBSERVE\ 

2 SECOND \ 

"REAR ANTILOCK'>^ 

\W1LBTEST^ 

JYELLOW RABS BULB LIGHTS 


TURN IGNITION SW FROM "RUN" TO "START"* 


n 


* OBSERVE \ 
"BRAKE" BULB 
\ TEST /• 


RED BRAKE BULB DOES NOT UGHT 


[RED BRAKE BULB LIGHTS 



FLASHING ON 
AND OFF 


K CLEAD 
ND 



/'OBSERVERS. 
■REAR ANTILOCK > 
LIGHT (WAIT AT 
V LEAST 20 / 
\ SEC) / 


OBSERVE 
"BRAKE" 
v UGHT . 


GOTO TEST D 
TO OBTAIN 
FLASH OUT 
CODE 


OBSERVE \ 
"BRAKE" LIGHT. 


GO TO TEST F TO CHECK: 
• VEHICLE STOP LIGHT 
CIRCUIT 


APPLY SERVICE BRAKES 


FIX "BRAKE" 
BULB PROBLEM 


GO TO TEST B 
TO CHECK: 

• PARKING BRAKE 

• PARKING BRAKE 
SWITCH 

• DIESEL LOW 
VACUUM SWITCH 

• MODULE AND 
WIRING 


'OBSERVE^ 
REAR STOP 


NOT LIT 




♦ 

x uumo x 

FIX VEHICLE STOP 

1 



Yok 

UGHT CIRCUIT 

1 

IDE 

DBSERVE\ 

i- -, 



VALID CODE 
FLASHING 

GO TO FLASH OUT 
COOE TEST INDICATED 


VEHICLE ROAD TEST. AT 
10 MPH APPLY BRAKES 
TO LOCK ALL 4 WHEELS 


OBSERVE -^REAR WHEELS LOCK 

'REAR WHEELS FOR^-—-1 

\ LOCK-UP / t 


REAR WHEELS 

PONT LOCK w _ 

THE SYSTEM IS NOW FUNC¬ 
TIONING OK. CONSIDER A 
POSSIBLE INTERMITTENT 
WIRING PROBLEM OR 
POSSIBLY A PROBLEM 
WHICH ONLY SHOWS UP 
DURING DRIVING. REFER TO 
FLASHOUT CODE 6 FOR 
POSSIBLE AREAS OF 
CONCERN. 


CONTINUE WITH TEST F3 
TO CHECK: 

• WIRING FROM MOOULE 
TO BRAKE SWITCH 

• EXCITOR RING 

• SENSOR OUTPUT 

• SENSOR GAP 

• MECHANICAL PROBLEMS 
IN REAR BRAKES 

• COMPUTER MOOULE 
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DIAGNOSIS AND TESTING (Continued) 


! developed in the RABS 
ill ensure accurate and 
is and correction. 

fe wrong sequence or 
lead to unnecessary 
ts and/or incorrect 
tom. 

is on, obtain the flashout 
ie vehicle. Failure to do so 
the code when the key is 
, Refer to Flashout Codes 
detailed explanation. 



Warning Lights 

The RABS uses boti the BRAKE and REAR 
ANTI-LOCK instrument p anel warning lights to alert 
the driver to a system m< function. Both lights must 
be working properly to a isist in problem diagnosis. 
The red BRAKE warninc light is used to indicate a 
low fluid level condition or parking brake applied 
condition. To check this light, insert the key in the 
ignition lock cylinder and turn it to the start position. 
The light should glow ir this position. If it fails to 
glow, service of the elec trical system is required. 

NOTE: If the red brake li }ht continues to glow after 
the key is in the run positi an, repair the brake system 
as required. If the brak i system checks out OK, 
follow the Troubleshoot ng Chart to diagnose the 
problem. 


The yellow REAR M 
used to indicate a malfui 
of the RABS. To check tt 
ignition lock cylinder an 
positions. The light she 
glowing for approximate! 
to glow or continues to gl 
the Brake and Anti-lock 
Chart for the proper 
procedure. 


ITI-LOCK warning light is 
iction in and a deactivation 
is light, insert the key in the 
1 turn it to the on or start 
uld perform a self-check, 
r 2 seconds. If the light fails 
aw after 2 seconds, refer to 
Warning Lights Condition 
diagnostic and testing 


Flashout Codes 

Whenever the yellow REAR ANTI-LOCK light 
comes on during normal operation, a flashout code 
may be obtained to aid in problem diagnosis. If the 
vehicle is shut off before the code is read, the code 
will be lost. In some cases the code may reappear 
when the vehicle is restarted. In other cases the 
vehicle may have to be driven to reproduce the 
problem and, if the problem was associated with an 
intermittent condition, it may be difficult to 
reproduce. 

Therefore, whenever possible, it is recommended 
that the code be read before the vehicle is shut off. 

WARNING: PLACE BLOCKS BEHIND THE REAR 
WHEELS AND IN FRONT OF THE FRONT 
WHEELS TO PREVENT THE VEHICLE FROM 
MOVING WHILE THE FLASHOUT CODE IS 
BEING TAKEN. 

NOTE: If the red BRAKE light is also on, due to a 
grounding of the fluid level circuit (perhaps low 
brake fluid), no flashout code will be flashed and the 
REAR ANTI-LOCK light will remain on steadily. 

NOTE: If there is more than one system fault only 
the first recognized flashout code may be obtained. 


Warning Lights Com lition Chart 

The Brake and Anti-lo< k Warning Lights Condition 
Chart defines which tes to be used to diagnose a 
problem depending on t le condition of the BRAKE 
and REAR ANTI-LOCK warning lights. 


Obtaining The Flashout Code 

A flashout code may be obtained only when the 
yellow REAR ANTI-LOCK light in on. No code will be 
flashed if the system is OK. 

Before obtaining the flashout code, drive the 
vehicle to a level area, and place the shift lever in 
PARK for automatic transmissions and neutral for 
manual transmissions. 

Notice whether the red BRAKE light is on or not 
(for future reference) and then apply the parking 
brake. 

Keep the ignition key in the ON position so that 
the code will not be lost. 

WARNING: PLACE BLOCKS BEHIND THE REAR 
WHEELS AND IN FRONT OF THE FRONT 
WHEELS TO PREVENT THE VEHICLE FROM 
MOVING WHILE THE FLASHOUT CODE IS 
BEING TAKEN. 

To obtain the flashout code, locate the RABS 
diagnostic connector (with the black/orange wire), 
and attach a jumper wire to it. Momentarily ground it 
to the chassis. When the ground is made and then 
broken the REAR ANTI-LOCK light should begin to 
flash. 
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DIAGNOSIS AND TESTING (Continued) 


NOTE: If the red BRAKE light was on (as noticed 
before the parking brake was applied) the problem 
may be with the low fluid level circuit and, in this 
case, no flashout code will be flashed and the light 
will remain on steadily. 


The code consists of i 
and ends with a long flasi 
and include the following 
obtain the code number, 
flashes followed by 01 
Flashout Code Four. Tf 
repeat itself until the 
recommended that the co 
several times. In addition, 
be too short because it mi 
middle. It should be ignoi 


number of short flashes 
. Count the short flashes 
ong flash in the count to 
-or example, three short 
e long flash indicates 
a code will continue to 
;ey is turned off. It is 
ie be verified by reading it 
the first code flashed may 
y have been started in the 
ed. 


RABS DIAGNOSTIC 
CONNECTOR 



Flashout Codes Cha 

The possible flasho it codes are listed and 
explained in the FLASH! >UT CODES CHART. Note 
that Codes 1 and 16 ar i not used. 


When a code has been obtained go to the Test 
indicated by the number of flashes. For example, if 
the flashout code is nine, go to Flashout Code 9 for 
the next step in diagnosing the problem. 


Wiring Diagram 

A wiring diagram is pr< 
RABS electrical system 
wire circuit numbers, co 
connections to princip; 
after following a particul 
is not as indicated, the 
the wiring itself. Thi 
diagnosing these probl 


vided which represents the 
The diagram provides the 
or codes, connectors, and 
I system components. If, 
ir test procedure, the result 
)roblem may be located in 
diagram will assist in 











ADDITIONAL WIRE CIRCUIT NUMBERS USED 


14 PIN CONNECTOR 

PIN • 

COLOR 

WIRE 

• FUNCTION 

1 

LB/PK 

601 

• SYSTEM VOLTAGE PRUN" ONLY! 

2 

P/Y 

128 

BRAKE FLUID LEVEL SWITCH 

3 

LG/BK 

519 

WHEEL SPEED SENSOR - LOW 

4 

BK/W 

570 

MOOULE GROUND 

5 

LB 

210 

4X4 SIGNAL INPUT (LOW WHEN IN 4X41 

6 

LB/R 

535 

VALVE RESET INPUT 

7 

DO 

603 

RABS FAILURE LAMP 

8 

Y/LG 

664 

OUMP SOLENOID OUTPUT 

9 

LB/PK 

601 

♦. SYSTEM VOLTAGE C“RUN~ ONLY! 

10 

R/PK 

523 

WHEEL SPEED SENSOR - HIGH 

II 

LG 

Sll 

BRAKE SWITCH INPUT 

12 

BK/Q 

571 

DIAGNOSTIC TEST LEAD 




DIAGNOSIS AND TESTWG (Continued) 
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DIAGNOSIS AND TESTING (Continued) 




Diagnosis Charts 

BRAKE AND ANTILOCK WARNING 

JUMPS CONDITION CHART 

Condition 


Action to Take 

Yellow ANTILOCK Light Off and Do 

s Not Self-Check 

See Test A 

Yellow ANTILOCK Light Off, and At 

TILOCK Light Does Self-Check, Red BRAKE Light On 

See Test B 

Yellow ANTILOCK Light On and Re 

BRAKE Light On 

See Test C 

Yellow ANTILOCK Light On, Red Bl 

AKE Light Off 

See Test D 

Yellow ANTILOCK Light Flashing, fl 

id BRAKE Light Off 

See Test E 

Rear Wheels Lock with Hard Stops 
(Light Self-Checks are OK and Ugh 

- Both Lamps Functioning Property 
s are OFF) 

See Test F 

Flashout Code is Known 


See Flashout Codes Chart 

CAUTION: WHEN CHECKING RESIS 
READINGS WILL OCCUR 

IANCE IN THE ANTILOCK BRAKE SYSTEM, ALWAYS DISCONNECT THE BATTERY. IMPROPER RESISTANCE 

WITH THE VEHICLE BATTERY CONNECTED. CH6278-2A 
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DIAGNOSIS AND TESTING (Continued) 


Yellow ANTILOCK 
Not Self-Check 



Light Off and Does 


Test 

A 


TEST STEP 


RESULT 


ACTION TO TAKE 


MODULE HARNESS CONNECTOR 


• Check to make sure nodule harness is fully 
plugged into computi >r module. 


Harness is fully 
plugged in 


GO to Test A2. 


COMPUTER MODULE GROUND 


• Check for good com 

1. Disconnect Battei 

2. Remove harness 

3. Set ohmmeter on 

4. Check for resistai 
connector pin 4 a 


juter module ground: 

/ 

connector from module, 
the 200 ohm scale, 
ice between harness 
id chassis ground 



1/11 10 9 

- j/OQO 

oooo 

4 3 2 1 a 


a 


Harness is not fully 
plugged in 


Resistance less than 
1 ohm 

Resistance 1 ohm or 
greater 


CONNECT harness to 
module. 


GO to Test A3. 


CHECK for open in 
module ground wire. 
CHECK for loose, 
dirty or broken 
connector pins. 


MODULE HARNESS CONNECTOR — ~ 
VIEW 


CAUTION: WHEN CH ECKING RESISTANCE 
IN THE ANTILOCK S 'STEM, ALWAYS 
DISCONNECT THE B MTERY. IMPROPER 
RESISTANCE MAY O ICUR WITH THE 
VEHICLE BATTERY I CONNECTED. 


A3 ANTILOCK LIGIHT POWER 


• Check for voltage td ANTILOCK light: 

1. Reconnect the b ittery. 

2. Set voltmeter on 20 VDC scale position. 

3. Turn ignition to t le on position. 

4. Check voltage b itween harness connector 
pin 7 and a knoi rn good chassis ground. 

PIN NO. 7 


Voltage greater than 
9V 


Voltage less than 9V 


REPLACE Module. 


GO to Test A4 
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DIAGNOSIS AND TESTING (Continued) 


Yellow ANTILOCK Light Off and 
Not Self-Cneck (Cont’d) 



TEST STEP 


A4 RABS 15 AMP LIGHT FUSE 



RESULT 


ACTION TO TAKE 


• Remove and inspect R ABS 15 amp light Fuse is OK 

fuse. • 


REPLACE fuse and 
GO to Test A5. 


Fuse is blown 


A5 I POWER TO RABfc LIGHT FUSE 


• Check for voltage to 

1. Set voltmeter to 2 

2. Turn ignition to th 

3. Check voltage bei 
connector and kn< 


A6 RABS LIGHT BU 


• Check RABS light bu b 


Voltage greater than 
9V 

Voltage less than 9V 



CHECK for short to 
ground between fuse 
panel and warning 
lamps. REPAIR short 
and replace 15 amp 
fuse. 


GO to Test A6. 


REPAIR fuse panel or 
vehicle electrical 
system. 


REPAIR open 
between RABS light 
fuse and pin 7 of the 
module wiring harness 
connector. 

REPLACE bulb. 
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I 


DIAGNOSIS AND TESTING (Continued) 


I 


Red BRAKE Light On, Yellow ANTILOCK Light 
OK, and ANTILOCK Light Does Self-Check 




STEP 


B1 I PARKING BRAK 


• Check parking brake application: 

1. Turn ignition key o the on position. 

2. Check the parkin j brake pedal and 
release if applied! 


PARKING BRAKE SWITCH 


• Check parking brato» switch: 

1. Disconnect the p, irking brake switch 
connector. 


RESULT 


BRAKE light goes off 


BRAKE light stays on 


BRAKE light goes off 


BRAKE light remains 
on 




ACTION TO TAKE 


PERFORM road test. 

If lockup occurs GO to 
Test B2. 

GO to Test B2. 


ADJUST parking 
brake or REPLACE 
parking brake switch. 

GO to Test B3. 


B3 MODULE AND WIRING 


• Remove module harness connector from 
module. ! 


BRAKE light goes off 


If BRAKE light 
remains on 


REPLACE the 
computer module. 

CHECK for short to 
ground in wiring from 
BRAKE light to the 
RABS diode/resistor. 
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DIAGNOSIS AND TESTING (Continued) 


Anti-Lock Control 


06-09-13 


Yellow ANjriLOCK Light On and 
Red BRAKE Light On 


Test 

C 


TEST 

STEP 

Cl 

LOW BRAKE FL 

JID 

• Check the brake fluic 
cylinder reservoir. 

level at the master 

C2 

MASTER CYLIN 

)ER FLOAT 

• Check master cylind 

1. Remove cap from 
reservoir. 

2. Using a clean ste 
on float in reserv< 

>r float for buoyancy: 
master cylinder 

i\ implement, push down 
iir. 

C3 

DIODE/RESISTC 

R ELEMENT 

• Check for proper fur 
resistor element. 

1. Turn ignition key 

2. Check parking br 
applied. 

ctioning of the dipde/ 

o the on position, 
ike and release if 

C4 

n 

R ELEMENT 

• Continue to check fc 
the diode/resistor el< 
1. Remove the park 
diesel low vacuur 

r proper functioning of 
ment. 

ng brake switch and the 
switch, if so equipped. 


RESULT 


Brake fluid level OK 
Brake fluid level low 


Float moves down 

Float does not move 
down (sits at the 
bottom of the 
reservoir) 


Both the ANTILOCK 
and BRAKE warning 
lamps go off 

Both the ANTILOCK 
and BFIAKE warning 
lamps stay on 


Both the ANTILOCK 
and BRAKE warning 
lamps go off 

Both the ANTILOCK 
and BRAKE warning 
lamps stay on 


ACTION TO TAKE 


GO to Test C2. 

CHECK for fluid leaks 
in vehicle brake 
system and repair as 
required. Fill master 
cylinder to required 
level. 


GO to Test C3. 

REPLACE master 
cylinder reservoir. 
REFER to Section 
06.06, Hydraulic 
Brake Actuation for 
procedure. 


REPLACE RABS 
diode/resistor element. 


GO to Test C4. 


REPLACE RABS 
diode/resistor element. 


GO to Test C5. 


CH7002-2A 
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DIAGNOSIS AND TESTING (Continued) 


I 



ILOCK Light On and 
. Light On — Cont’d 


Test 

C 


TEST STEP 


C5 ANTILOCK VALVE SWITCH 


• Obtain the flashout code as described in 
Diagnosis and Testing in this Section. 


C6 MASTER CYLINDER SWITCH 


• Check for proper fi 

cylinder fluid level 

1. Remove the cor 
cylinder. 

2. Connect a jump 
purple/yellow w 
purple/white wir 

3. Turn the ignitior 


nctioning of the master 
icator switch: 
ector from the master 

sr wire between the 
e (No. 128), and the 
s (No. 977). 
key to the on position. 


RESULT 


Flashout code is 
obtained 


ANTILOCK and 
BRAKE warning 
lamps stay on steady 


ANTILOCK and 
BRAKE warning 
lamps stay on 

ANTILOCK and 
BRAKE warning 
lamps go off 


ACTION TO TAKE 


REFER to Flashout 
Codes Charts in this 
Section. 

GO to Test C6. 


GO to Test C7. 


REPLACE the master 
cylinder reservoir. 
REFER to Section 
06.06 Hydraulic Brake 
Actuation for 
procedure. 


C7 I BRAKE LIGH'ri WIRING 


• Check for shorts ii i brake light wiring. 

1. Disconnect mot ule harness connector 
from module. 

2. Turn ignition kt y to the on position. 


ANTILOCK light goes 
off and BRAKE light 
stays on 


CHECK for short to 
ground in the 977 and 
128 circuit. REFER to 
wiring diagram in this 
Section. 


Both ANTILOCK and 
BRAKE warning 
lamps go off 


REPLACE module. 


CH7003-2A 
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DIAGNOSIS AND TESTING (Continued) 



Yellow ANTILOCK Light On, 
Red BRAKE Light OK 


Test 

D 


TEST STEP 


D1 OBTAIN THE 


UT CODE 


• Obtain the flashout cede as described in 
Diagnosis and Testirjg in this Section. 


RESULT 


Flashout code cannot 
be obtained 

Flashout code is 
obtained 


ACTION TO TAKE 


GO to Test D2. 


Refer to the Flashout 
Code Charts in this 
Section. 


D2 MASTER CYLINDER CONNECTOR 


e Make sure master cylinder connector is fully 
plugged in. 1 


RABS 20 AMP RUSE 


e Remove and inspect] the RABS 20 amp fuse. 



ULE HARNESS 
RING 


t to ground: 

\ to the on position, 
le harness connector 

1 ANTILOCK light. 


Master cylinder 
connector is not fully 
plugged in 

Master cylinder 
connector is plugged 
in 



Light goes off 
Light remains on 




PLUG in the master 
cylinder connector. 


GO to Test D3. 


REPLACE Fuse. 

GO to Test D4. 

Short to ground 
between the fuse 
panel and the module 
wiring harness 
connector. REPAIR 
short in the 601 or 
601A circuit and 
REPLACE the 20 
amp. fuse. REFER to 
the Wiring Diagrams 
in this Section. 


GO to Test D5. 

CHECK for a short to 
ground in the 603 
Circuit. REFER to 
Wiring Diagram in this 
Section. 
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I 


DIAGNOSIS AND TESTING (Continued) 


I 


Yellow ANTILOCK Light On, 
Red BRAKE: Light Off (Cont’d) 


Test 

D 


TEST STEP 


D5 POWER TO THE MODULE 



• Check for an open in i 
power to the module: 

1. Set the voltmeter oi 

2. Turn the ignition sv 

3. Measure the voltag 


ie circuit supplying 


9) and chassis ground. 


i the 20 VDC scale, 
itch to the on position, 
j between pin 1 (or pin 



. PIN NO. 9 




MODULE HAf 
CONNECTOR — 


ESS 
N VIEW 


PIN NO. 1 


VOLTAGE AT THE FLUID LEVEL 
CIRCUIT 


RESULT 


Voltage less than 9V. 


Voltage greater than 
9V. 


ACTION TO TAKE 


REPAIR the open in 
the 601 or 601A circuit 
or power to the fuse 
panel. See Wiring 
Diagram. 

GO to Test D6. 


• Check the voltage fror i the fluid level switch 
circuit: 

1. Set the voltmeter o i the 20 VDC Scale. 

2. Turn the ignition sv itch to the on position 

3. Measure the voltag e between pin 2 and 
chassis ground. 

r. V' PIN NO. 2 


the fluid level switch Voltage less than 8V. 



Voltage greater than 
8V. 


GO to Test D7. 


GO to Test D8. 


FLUID LEVEL SENSOR AND WIRING 


e fluid level sensor: 

3 20 VDC scale, 
ritch to the on position, 
e at the purple/white 
! at the purple/yellow 
e back of the master 
switch connector 
g the connector. 




Voltage greater than 
8V at both wires. 


Voltage less than 8V 
at both wires. 


Voltage greater than 
8V at one wire and 
less than 8V at the 
other wire. 


CHECK for open in 
128 and 977 circuits. 

REPLACE diode 
resistor element or 
open in 640 circuit. 

CHANGE the master 
cylinder reservoir. 
REFER to Section 
06.06 Hydraulic Brake 
Actuation for 
procedure. 
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DIAGNOSIS AND TESTING (Continued) 



Yellow ANTILOCK Light On, 
Red BRAKE Light Off (Cont’d) 


Test 

D 



STEP 


GROUNDED DIAGNOSTIC LEAD 


• Check the voltage a 

1. Reconnect the m< 

2. Set the voltmeter 

3. Turn the ignition 1 

4. Measure the volto 
diagnostic lead 



COMPUTER MODULE 


RESULT 


Voltage Is less than 
IV 


Voltage is greater 
than IV 


ACTION TO TAKE 


CHECK for a short in 
the 571 diagnostic 
circuit. If no short is 
found, GO to Test D9. 

GO to Test D9. 
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DIAGNOSIS AND TESTING (Continued) 


YELLOW ANTILOCK LIGHT FLASHING, RED BRAKE LIGHT OFF — TEST E 


STEP I RESULT H ACTION TO TAKE 


INTERMITTENT POWER TO MODULE 



Check for interm 

circuit, power to 

1. Remove the 
module. 

2. Set Hie 

3. Turn the igni 

4. Shake the 
battery ■ 
chassis grou 


E2 GROUNDED DIAGNOSTIC LEAD 


Voltage is steady and 
greater than 9V 

Voltage is intermittent 
or less than 9V 



Resistance is steady 
and greater than 
100K ohms 

Resistance is below 
100K ohms or 
fluctuates 


GO to Test E2. 


REPAIR break in the 601 
and 601A circuit. REFER 
to Wiring Diagram in this 
Section. 


GO to Test E3. 


REPAIR short in the 571 
circuit. REFER to Wiring 
Diagram in this Section. 


Resistance is less than 
1 ohm and steady 

Resistance is greater 
than 1 ohm or 
fluctuates 


REPLACE module. 


REPAIR poor ground in 
the 570 circuit. REFER 
to Wiring Diagrams in 
this Section. 
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DIAGNOSIS AND TESTING (Continued) 



Rear Wheels Lock with Hard Stops 
Both Lamps Functioning Properly 


Test 

F 


TEST STEP 


FI STOPLAMPS 


• Check for stoplamp < 
1. Apply the service 
rear brakelamps. 



eration: 

akes and observe the 


VEHICLE ROAD 


e Perform a low speed vehicle road test: 

1. At approximately 0 mph apply the service 
brakes in an atten pt to lock all four 
wheels while obsf rving the left rear wheel 
in the side mirror. 


ODULE TO BRAKE 


tween the brake switch 


>n the 20 VDC scale, 
le harness connector, 
je between pin 11 and 
iie stepping on the 



n 


LE HARNESS 
Oft — PIN VIEW 


EXCITOR RING INSPECTION 


• Remove sensor frorjj carrier and check for: 

1. Presence of the < xdtor ring 

2. Condition of the eeth. 


RESULT 


Rear stoplamps not 
illuminated 

Rear stoplamps OK 


Rear wheels lock 

Rear wheels do not 
lock 


Voltage is less than 
9V 

Voltage is 9V or more 


Ring is present with 
the teeth intact 


Ring is not present or 
the teeth are 
damaged 


ACTION TO TAKE 


REPAIR the stoplamp 
circuit. 

GO to Test F2. 


GO to Test F3. 

The system is now 
functioning OK. 
Consider a possible 
intermittent wiring 
problem or possibly a 
problem which only 
shows up during 
driving. REFER to 
Flashout Code 6 in 
this Section. 


REPAIR the open in 
the 511 circuit. 

GO to Test F4. 


REINSTALL the 
sensor and GO to 
Test F5. 

REPAIR axle. REFER 
to the appropriate 
Section in Group 05 
for procedure. 


CH7007-2A 
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DIAGNOSIS AND TESTING (Continued) 



Rear WheelslLock with Hard Stops — Both 
Lamps Functioning Properly (Continued) 


Test 

F 


TEST STEP 


F5 SENSOR OUTP 



ignal output: 
the 2000 mV AC 

on the hoist and raise 
the ground, 
m the sensor test 
ect the voltmeter 
or leads. 

id turn the rear wheels 
ie output of the sensor. 



OBLEMS IN REAR 


• Check the rear brake s for mechanical 
problems such as gr ibbing, locking or 
pulling. 


COMPUTER M 


RESULT 


Voltage is 650 mV 
(RMS) or greater 


Voltage is less than 
650 mV (RMS) 


Gap is less than 0.050 
inches 


Gap is greater than 
0.050 inches 


Rear Brakes OK 

Rear brakes lock, 
grab or pull 


ACTION TO TAKE 


REINSTALL the 
sensor test connector 
cap and GO to Test 

F7. 

REPLACE the sensor, 
RETEST, and 
REINSTALL the 
sensor test connector 
cap. 

If the voltage is still 
low, GO to Test F6. 


GO to Test F7. 


The gap is too large. 
CHECK for defective 
sensor or carrier 
housing. 


GO to Test F8. 

REPAIR and 
RETEST. 


• Replace computer module and retest. 
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DIAGNOSIS AND TESTING^Continued) 



FLASHOUT CODES CHART 


CONDITION 

ACTION Tp TAKE 

No Rashout Code 


See Rashout Code 0 

Yellow REAR ANTILOCK 
This Code Should Not 0 

; Light Flashes 1 Time 
<cur 

See Rashout Code 1 

Yellow REAR ANTILOCK 
Open Isolate Circuit 

: Light Flashes 2 Times 

See Flashout Code 2 

Yellow REAR ANTILOCK 
Open Dump Circuit 

Light Flashes 3 Times 

See Flashout Code 3 

Yellow REAR ANTILOCK 
Red Brake Warning Ligh 
RABS Valve Switch Clos 

Light Flashes 4 Times 

Illuminated 

id or Open Dump Valve 

See Flashout Code 4 

Yellow REAR ANTILOCK 
System Dumps Too Man 
Occurs While Making Nc 

Light Flashes 5 Times 

r Times in 2WD (2WD and 4WD vehicles) Condition 
rmal or Hard Stops. Rear Brake May Lock 

See Flashout Code 5 

Yellow REAR ANTILOCK 
(Sensor Signal Rapidly C 

Light Flashes 6 Times 

uts In and Out) Condition Only Occurs While Driving 

See Flashout Code 6 

Yellow REAR ANTILOCI 
No Isolate Valve Self Te; 

Light Flashes 7 Times 
t 

See Flashout Code 7 

■t 

Yellow REAR ANTILOCI 
No Dump Valve Self Tes 

; Light Flashes 8 Times 

See Flashout Code 8 

Yellow REAR ANTILOCI 
High Sensor Resistance 

: Light Flashes 9 Times 

See Rashout Code 9 

Yellow REAR ANTILOCI 
Low Sensor Resistance 

[ Light Hashes 10 Times 

See Flashout Code 10 

Yellow REAR ANTILOCI 
Stop Lamp Switch Circi 
Above 35 mph 

; Light Flashes 11 Times 

t Defective. Condition Indicated Only When Driving 

See Flashout Code 11 

Yellow REAR ANTILOC 
Low Brake Fluid Level t 

l Light Flashes 12 Times 
etected During Antilock Stop 

See Rashout Code 12 

Yellow REAR ANTILOC 
Speed Processor Ched 

[ Light Flashes 13 Times 

See Rashout Code 13 

Yellow REAR ANTILOC < 
Program Check 

[ Light Flashes 14 Times 

See Flashout Code 14 

Yellow REAR ANTILOC < 
Memory Failure 

[ Light Flashes 15 Times 

See Flashout Code 15 

Yellow REAR ANTILOC K 
16 or More Flashes Shpi 

[ Light Flashes 16 Times or More 
uid Not Occur 

See Flashout Code 16 


NOTE: Refer to Obtain! ng the Rashout Code in this Section for procedure to obtain flashout code. 

CAUTION: WHEN CHEC KING RESISTANCE IN THE RABS SYSTEM, ALWAYS DISCONNECT THE BATTERY. 
IMPROPER RESISTANC E READINGS MAY OCCUR WITH THE VEHICLE BATTERY CONNECTED. 

CH7008-2A 




































Anti-Lock Control 


06-09-22 


DIAGNOSIS AND TESTING (Continued) 


No Flashout Code 



Flashout 

Code 

0 


TEST STEP 



RESULT 


ACTION TO TAKE 



• There are some fault 
REAR ANTILOCK tig 
Flashout Code. Refei 
Flashout Code in this 
Also, be sure to mak 
ground from the diag 


ODE BUT RABS LIGHT 


; that illuminate the 
it but will not provide a 
to Obtaining the 
Section for procedure. 

! a good, momentary 
tostic lead. 



















06*09-23 


Anti-Lock Control 


06-09-23 


DIAGNOSIS AND TESTING (Continued) 



Yellow REAR ANTILOCK Light Flashes 1 Time F1 “ s o h “ ut 
This Code Should Not Occur l 


TEST 


NO TEST 



RESULT 


ACTION TO TAKE 


• This code should not 
Obtaining the Flashou 
for procedures involve 


>ccur. Refer to 
: Code in this Section 
i in getting the code. 


Flashout Code is 1 


if after repeated 
attempts to take the 
Flashout Code, Code 
1 is still obtained GO 
to Test E. 


CH6290-2A 















06-09-24 


Anti-Lock Control 


06-09-24 


I! 


DIAGNOSIS AND TESTING (Continued) 


Yellow REAR A MT1L0CK Light Flashes 2 Times 
(Open Isolate Circuit) 


Flashout 

Code 

2 


TEST STEP 



N RABS VALVE 
NOID WIRING OR 


1. Turn ignition switch tb the OFF position. 

2. Disconnect battery. 

3. Set the ohmmeter id the 200 ohm scale. 

4. Disconnect module r 
module. 

5. Check for resistance 
connector Pin 13 am 


ess connector from 


between harness 
chassis ground. 



T_ 


N RABS VALVE 
NOID OR WIRING 


1. Disconnect battery. 

2. Set ohmmeter to 20) ohm scale. 

3 Check resistance be tween valve connector 
isolation solenoid pii i and connector ground 
pin. 


ISOLATION 
SOLENOID PIN 




GROUND PIN 


RESULT 


Resistance less than 
6 ohms 

Resistance over 
6 ohms 


Resistance less than 
6 ohms 


Resistance over 
6 ohms 


ACTION TO TAKE 


REPLACE RABS 
module. 

GO to 2b. 


REPAIR open in 599 
circuit, isolation 
solenoid wire from 
valve to computer 
module. CHECK for 
dirty, loose or bent 
connector pins. 

REPUCE RABS 
valve. 


MBS VALVE 




























06-09-25 


Anti-Lock Control 


06-09-25 


DIAGNOSIS AND TESTING (Continued) 



Yellow REARlANTlLOCK Light Flashes 3 Times 
(Open Dump Circuit) 


Flashout 

Code 

3 



TEST1 STEP 


N RABS VALVE DUMP 
NG OR COMPUTER 


to the off position. 


harness connector from 

r on the 200 ohm scale, 
etween pin 8 (or pin 14) 


EN RABS VALVE DUMP 
WIRING 


RESULT 


Resistance less than 
3 ohms 


Resistance greater 
than 3 ohms 



ACTION TO TAKE 


REPLACE computer 
module. 

GO to Test 3b. 


1. Turn the ignition slwitch to the off position. 

2. Disconnect the ba tery. 

3. Disconnect RABS i/alve harness connector 
from valve connec tor. 

4. Check resistance >etween valve connector 
dump solenoid pir and ground pin. 


Resistance less than 
3 ohms 



Resistance greater 
than 3 ohms 


REPAIR open in 664 
circuit, dump solenoid 
wire, from valve to 
module. CHECK for 
loose, dirty or bent 
connector pins. 

REPLACE RABS 
valve. 





























06-09-26 


Anti-Lock Control 


06-09-26 


II 


DIAGNOSIS AND TESTING (Continued) 


a 


Yellow REAR AN TfLOCK Light Flashes 4 Times 

Red Brake Warn! ng Light Illuminated 

RABS Valve Swil ch/Wiring or Open Dump Valve 




TEST S 


4a CHECK FOR CLOSED RABS VALVE 
SWITCH 


1. Disconnect RABS valv* harness connector 
from valve connector. 

2. Place ohmmeter on th< i 20K scale. 

3. Check resistance beta 
switch pin and valve b 


valve connector 


SWITCH 

PIN 


GROUND 





— VALVE CONNECTOR — 


CHECK RESISTANCE BETWEEN VALVE 
SWITCH AND VALVE GROUND 


RESULT 


Resistance greater 
than 10K ohms 


Resistance less than 
10K ohms 


ACTION TO TAKE 


GO to Test 4B. 


REPLACE RABS 
valve. 


1. Set the ohmmeter on 

2. Check resistance betv 
switch pin and valve i 


VALVE 

SWITCH 

PIN 


ie 20K ohm scale, 
een valve connector 
>lenoid ground pin. 



VALVE 

SOLENOID 

GROUND 

PIN 


VALVE CONNECTOR ■ 
PIN VIEW 


Resistance 18-26K 
ohms 

Resistance higher 
than 26K or lower 
than 18K 


GO to Test 4C. 


REPLACE RABS 
valve. 

















06-09-27 


Anti-Lock Centro! 


06-09-27 



















06 - 09-28 


Anti-Lock Control 


06-09-28 



CH7021-2A 



























Anti-Lock Control 


06-09-29 


DIAGNOSIS AND TESTING (Continued) 



Yellow REAR ANTubCK Light Hashes 5 Times Flashout 

System Dumps Too 4 any Times in 2WD (2WD and 4WD Vehicles) Condition Code 
Occurs While Makin j Normal or Hard Stops. Rear Brakes May Lock 5 


TEST STEP 


For 4x2 vehicles or 4x- vehicles for which the 
problem was initiated ii 4x2 mode 

For 4x4 vehicles for wt ich the problem was 
initiated in 4x4 mode o tty 


RESULT 



CHANICAL PROBLEMS 
: SYSTEM 



ACTION TO TAKE 


GO to Step 5b. 


GO to Step 5c. 


1. Disconnect the RAE S module harness 
connector from the i nodule to deactivate the 
RABS. 

2. Drive the vehicle (ir 4x2 mode). 

3. Make normal stops n a safe area to 
determine the cond tion of the rear brake 
system. 


SING SIGNAL FROM 
O COMPUTER MODULE 



Rear brakes are 
grabby or tend to lock 
up easily 

Rear brakes are 
satisfactory for normal 
braking 


REPAIR rear brake 
system and RETEST. 


REPLACE RABS 
valve. 


1. Disconnect the RAE S module harness from 
the module. 

2. Turn ignition switch on. 

3. Shift into 4x4 mode 

4. Set voltmeter to 20 VDC scale. 

5. Measure voltage tx tween pin 5 and chassis 
ground. 


Voltage is less than 
1 volt 


Voltage is greater 
than 1 volt 


REPLACE RABS 
valve. 

REPAIR 4x4 indicator 
switch. REFER to the 
appropriate section in 
Group 07 for 
procedures. 



14 13 12 \ 

ooo\ 


MODULE HARNESS 
CONNECTOR-PIN VIEW 




CH7012-2A 































Anti-Lock Control 


DIAGNOSIS AND TESTING (Continued) 


Yellow REAR AN|ILOCK Light Flashes 6 Times (Sensor Signal 
Rapidly Cuts In and Out) Condition Only Occurs While Driving 


06-09-30 



Flashout 

Code 

6 


TEST STEP 



TIC SENSOR SIGNAL 
E CONNECTIONS 



AL CHIPS ON SENSOR 
IECE 


RESULT 


Constant reading of 
1000 to 2000 ohms 

Reading is erratic 


ACTION TO TAKE 


GO to Step 6b. 


REPAIR loose 
connection in the 519 
or 523 circuits (sensor 
leads). CHECK for 
dirty or loose pins, 
frayed or shorted 
connectors. 


Remove the sensor 1 om the differential and 
inspect for a build-up of metal chips on 
sensor magnetic pol<. 


No metal chips are 
present 


GO to Step 6c. 


6c CHECK FOR EXtlTOR RING DAMAGE 


Metal chips are 
present 


DRAIN and CLEAN 
differential. CHECK 
the excitor ring for 
broken or chipped 
teeth. 


1. Remove sensor from carrier. 

2. Rotate excitor ring arid check for damage to 

teeth. I 


Teeth are intact and 
no visible lateral 
runout is observed 


REINSTALL sensor 
and GO to Test 6d. 


Teeth are damaged or 
lateral runout of 
excitor ring is visible 


REPAIR axle. REFER 
to the appropriate 
section in Group 15 
for procedure. 


CH6297-2B 






























06-09-31 


Anti-Lock Control 


06-09-31 


DIAGNOSIS AND TESTING (Continued) 



Yellow REAR] ANTILOCK Light Flashes 7 Times 
No Isolate Valve Self Test 


Flashout 

Code 

7 



TEST) STEP 



CHECK FOR R/teS VALVE ISOLATION 
SOLENOID OR WIRING SHORTED TO 
GROUND \ 


RESULT 


ACTION TO TAKE 


1. Turn ignition off. 

2. Disconnect the vah/ 
from the valve conr 

3. Set the ohmmeter ( 

4. Measure the resist; 
isolation solenoid p 
pin in the valve cor 

ISOLATION 

SOLENOID PIN \ ___ 


> harness connector 
actor. 

n the 200 ohm scale, 
ice between the valve 
i and the valve ground 
lector. 

"1 GROUND 

I -^PIN 


Resistance is greater 
than 3 ohms 


Resistance is less 
than 3 ohms 


GO to Test 7B. 


REPLACE RABS 
valve. 


bNNECTOfl 
I VIEW 



1. Turn ignition off. 

2. Disconnect the ba 

3. Disconnect the vall/e harness connector 
from the valve. 

4. Disconnect the me dule harness connector 
from the module. 

5. Place the ohmmet »r on the 20K ohm scale. 

6. Measure the resis ance between module 
harness connectoi pin 13 and chassis 
ground. 


Resistance greater 
than 20K ohms 


Resistance less than 
20K ohms 


REPLACE module. 


REPAIR short in 49.5 
circuit between RABS 
valve and module. 
RECONNECT module 
and valve. 































DIAGNOSIS AND TESTING (Continued) 


Yellow REAR ANTILOCK Light Flashes 8 Times 
No Dump Valve Sell Test 


Flasliout 

Code 

8 


TEST STEP 



VALVE SOLENOID 
TED TO GROUND 


RESULT 


ACTION TO TAKE 


1. Turn ignition switch 

2. Disconnect valve ha 
valve connector. 

3. Set the ohmmeter oh the 200 ohm scale. 


connector from 


4. Measure the resists 
dump solenoid pin 
in the valve connec 


3 between the valve 
i the valve ground pin 


Resistance greater 
than 1 ohm 

Resistance is less 
than 1 ohm 


GO to Test 8b. 


REPLACE RABS 
valve. 


GROUND 

PIN 


DUMP 

SOLENOID 

PIN 


snaisi 


CHECK COMPUTER MODULE 


1. Turn ignition off. 

2. Disconnect battery 

3. Disconnect valve h 
valve connector. 

4. Disconnect the mo 
from the module. 

5. Set the ohmmeter 

6. Measure the 
harness connector 
chassis ground. 

PIN NO. 14 


r 



Resistance greater 
than 20K ohm 


Resistance less than 
20K ohm 


REPLACE module. 


REPAIR short in 
664 circuit between 
RABS valve and 
RABS module. 
RECONNECT module 
and valve. 


CH7014-2A 





















Anti-Lock Control 


06-09-33 


DIAGNOSIS AND TESTING (Continued) 



Yellow REAR ANTILOCK Light Flashes 9 
Times High i Sensor Resistance 


Flashout 

Code 

9 


TEST 




N SENSOR OR 


tmess connector from 
ferential. 

the 20K ohm scale, 
ce at the two sensor 


N SENSOR HARNESS 


RESULT 


Resistance less than 
2500 ohms 


Resistance greater 
than 2500 ohms 


ACTION TO TAKE 


GO to Test 9b. 


REPLACE sensor. 


1. Turn key off. 

2. Disconnect battery. 

3. Reconnect sensor Harness connector to 
sensor. 

4. Disconnect module tamess connector from 
module. 

5. Set the ohmmeter o i the 20K ohm scale. 

6. Measure the resists ice between harness 
connector pins 3 anp 10. 


the 20K ohm scale, 
ce between harness 
10 . 


Hi 




11 10 9 

00€ 




PIN NO. 10 


PIN NO. 3 


Resistance less than 
2500 ohms 

Resistance greater 
than 2500 ohms 


module * 

CONNECTOR 4-PIN VIEW 


REPLACE module. 


REPAIR open in 
circuits 519 or 523, 
sensor wires between 
the sensor and 
module. CHECK for 
loose or dirty pin 
connectors. If defect is 
found in wiring 
harness (from sensor 
to left frame rail), 
REPLACE with 
original equipment 
high flex wire. 

Splice connector 
No. E6EB-14488-AA 
must be used. 


CH7015-2A 



















06-09-34 


Anti-Lock Control 


DIAGNOSIS AND TESTING (Continued) 


Yellow REAR ANTILOCK Light Flashes 10 Times 
Low Sensor Resistance 



TEST STEP 




RTED SENSOR 


RESULT 


ACTION TO TAKE 


1. Turn ignition off. 

2. Disconnect sensor h trness connector from 
the sensor. 

3. Disconnect the modi le harness connector 
from the module. 

4. Place the ohmmeter 

5. Measure the resistar 
of the harness conrn 


Resistance less than 
20K ohms 


« the 20K ohm scale. 
e from pin 3 to pin 10 
tor. 



n 10 ^ | 

00€H— pin no. 10 


PIN NO. 3 


* 90-1 
2 1 J - 


MODULE HARNESS 
CONNECTOR —PIN VIEW 


Resistance greater 
than 20K ohms 


REPAIR short v 
between the 523 and 
519 sensor circuits. 
CHECK for frayed 
wires or shorted 
connectors. If defect is 
found in the wiring 
harness (from sensor 
to left frame rail), 
REPLACE with 
original equipment 
high flex wire and 
SPLICE using 
Splice Connector 
No. E6EB-14488-AA. 

REPLACE the RABS 
module. 


CH7052-2A 




















06 - 09-35 


Anti-Lock Control 


06 - 09-35 


DIAGNOSIS AND TESTING (Continued) 



Yellow REAR ANTILOCK Light Rashes 10 Times 
Low Sensor Resistance 


Flashout 

Code 

10 


TEST STEP 


10a CHECK FOR SHORTED SENSOR 


RESULT 


ACTION TO TAKE 


1. Turn ignition off. 

2. Disconnect the sens< r harness from the 
sensor. 

3. Place the ohmmeter >n the 20K ohms scale. 

4. Measure the resistan ;e at the two sensor 

P* nS- SEN! OR 

PIC 



Resistance less than 
1000 ohms 

Resistance is greater 
than 1000 ohms 


REPLACE sensor. 


GO to Test 10b. 


SENSOR -I PIN VIEW 


10b CHECKING FOR GROUNDED SENSOR 
WIRING i 


harness connector 


e harness connector 

the 20K ohm scale. 
« from pin 10 of the 
chassis ground. 



PIN NO. 10 


Resistance less than 
20K ohms 


Resistance is greater 
than 20K ohms 


REPAIR short to 
ground in 523 circuit, 
sensor HI lead to 
module. CHECK for 
frayed wires or 
shorted connectors. 

If defect is found in 
the wiring harness 
(from sensor to left 
frame rail), REPLACE 
with original 
equipment high flex 
wire and splice using 
Splice Connector 
No. E6EB-14488-AA. 

GO to Test 10c. 


MODULE HARNESS 
CONNECTOflf— PIN VIEW 


CH7016-2A 






























06-09-36 


Anti-Lock Control 


06-09-36 



DIAGNOSIS AND TESTI 


Yellow HEAR ANTILOCK Light Flashes 11 Times. Stop Lamp Switcl 
Always Closed or Stop Lamp Switch Circuit Defective. Condition 
Indicated Only When Driving Above 35 mph. 


Flashout 

Code 

11 


TEST StTEP 


11a CHECK VEHICLE STOP LIGHTS 


RESULT 


ACTION TO TAKE 


• Apply the service brakes and observe the 
rear brake lamps. 


Lamps illuminate 

Lamps do not 
illuminate 


GO to Test 11b. 

REPAIR or REPLACE 
vehicle stop light 
switch. CHECK for 
blown stop light switch 
fuse. Investigate 
reason for blown fuse. 
CHECK for open stop 
light switch wiring or 
blown stop lamps. 
REPAIR as needed. 


WIRING FROM MODULE TO BRAKE 
SWITCH 


• Check for an open be 
and the module: 

1. Turn the ignition ofl 

2. Set the voltmeter o 

3. Remove the modul 


een the brake switch 


the 20 VDC scale, 
harness connector. 


Voltage is less than 
9V 

Voltage is 9V or more 


Measure the voltac e between pin 11 and 
chassis ground wh le stepping on the 
brake pedal. 


PIN NO. 11 





REPAIR the open in 
the 511 circuit. 

CHECK 4 way flasher 
and directional wiring. 
This condition could 
create feedback 
through the stop light 
circuit. Also, cruise 
controls may not 
operate correctly. 





















Anti-Lock Control 


06-09-37 


DIAGNOSIS AND TESTING (Continued) 



Yellow REAR ANTILOCK Light Flashes 12 Times, Red 
Brake WARNING LIGHT Illuminated, Loss of Hydraulic 
Brake Fluid for Due Second During Antilock Stop 


Flashout 

Code 

12 



RESULT 


ACTION TO TAKE 


• Check the brake fluid level at the master 
cylinder reservoir. 


Brake fluid level low 


Check for fluid leaks 
in vehicle brake 
system and repair as 
required. Fill master 
cylinder to required 
level. 


Brake fluid level OK 


REPLACE module. 


CH7017-2A 













06-09-38 


Anti-Lock Control 


06-09-38 


DIAGNOSIS AND TESTING (Continued) 



Yellow REAR ANTILOCK Light Flashes 13 Times 
Speed Processor Check 


Flashout 


TEST STEP 


13a NO TEST 



RESULT 


ACTION TO TAKE 


• RABS module speed dircuit phase lock loop 
failure detected during module self test. 


13 flashes are present 


REPLACE RABS 
module. 
















Anti-Lock Control 


06-09-39 


DIAGNOSIS AND TESTING (Continued) 



Yellow REAR ANTILOCK Light Flashes 14 Times 
Program Check 


Flashout 

Code 

14 


TEST STEP 



14a I NO TEST 


• RABS module program check sum failure 
detected during self test. 


RESULT 


If 14 flashes are 
present 


ACTION TO TAKE 


REPLACE RABS 
module. 


CH6305-2A 















40 


Anti-Lock Control 


DIAGNOSIS AND TESTING (Continued) 


Yellow REAR ^NTILOCK Light Flashes 15 Times 
Memory Failure 



irmffffii 


Code 


TEST 



15a I NO TEST 


• RABS module RAM falure detected during 
self test. ; 


RESULT 


If 15 flashes are 
present 


ACTION TO TAKE 


REPLACE RABS 
module. 



CH6306-2A 















Anti-Lock Control 


06-09-41 



DIAGNOSIS AND TESTING (Continued) 


Yellow REAR ANTILOCK Light Flashes 16 Times or 
16 or More Flashes Should Not Occur 


Flashout 

Code 

16 


TEST 


16a NO TEST 



RESULT 


ACTION TO TAKE 


• This cdde should not occur. Refer to 
obtaining the Flashoi t Code in this Section 
for procedures invoiv >d in getting the code. 


Flashout Code is 16 


If after repeated 
attempts to take the 
Flashout Code, Code 
16 is still obtained, 
REPLACE RABS 
module. 


CH6307-2A 














06-09-42 


Anti-Lock Control 


0009-42 


DISASSEMBLY AND ASSEMBLY 



and sensor are serviced 
to be disassembled. The 
e differential case and, if 
uist be discarded. 


REMOVAL AND INSTALLATION 



5 are involved with the 
ed in the fuse box. A 20 
I RABS. A 15 amp fuse 
ind yellow REAR ANTI- 
er 15 amp fuse protects 
luster. Refer to Section 
d Circuit Protection. 





























06-09-43 


Anti-Lock Control 


06-09-43 


REMOVAL AND INSTALLATION (Continued) 




RABS Valve 

Removal 

1. Disconnect and plu i the two brake lines 
connected to the RAI IS valve. 

2. Disconnect the wiring harness to the valve. 

3. Remove the screw r< taining the valve to the 
frame rail and remove the valve. 

Installation 

1. Position the RABS vilve on the frame rail. 
Install the screw and ti jhten to 16-20 N-m (11- 
14 ft-lb). 

2. Connect the brake valve wiring harness 
connector. 

3. Connect the brake line; to the valve and tighten 
as follows: 


1/2-20 threaded fittings use 14-23 N-m (10-17 
ft-lb) 

7/16-24 threaded fittings use 14-20 N-m (10- 
15 ft-lb) 

3/8-24 threaded fittings use 14-20 N-m (10-15 
ft-lb) 

CAUTION: Do not overtighten the fittings. 

4. Bleed the brake system as described in Section 
06.00, General Hydraulic Brake Service, It is not 
necessary to energize the valve electrically to 
bleed the rear brakes. 


RABS ELECTRO-HYDRAULIC VALVE AND 
WARNING LAMP SWITCH 












Anti-Lock Control 


06-09-44 


REMOVAL AND INSTALLATION (Continued) 


RABS Sensor 
Removal 

1. Pull the wiring harnes s connector off. 

2. Remove the sensor h< ild down bolt and remove 
the sensor from the i xle housing. 

Installation 

1. Clean the axle mourning surface. Use care to 
prevent dirt from ente ring the axle housing. 


Inspect and clean the 
piece to ensure that il 
particles which coul< 
operation. Inspect 
damage and replace 

Lightly lubricate the s 
oil, align the sensor bo 
apply force to the plas 
sensor flange shoulc 
surface. This will insi 
between 0.005 and 0. 


magnetized sensor pole 
is free from loose metal 
cause erratic system 
he sensor O-ring for 
: necessary. 

ensor O-ring with motor 
t hole, and install. Do not 
ic sensor connector. The 
slide to the mounting 
re the air gap setting is 
345 inches. 


4. Install the hold down >olt and tighten to 34-40 
N-m (25-30 ft-lb). 

5. Push the connector o i the sensor. 


HOLD DOWN 
BOLT-390356 
•TIGHTEN TO 
34-40 N-m 
(25-30 FT-LB) 



AXLE 

' HOUSING 


Excitor Ring 
Inspection 

1. Remove the sensor as described above. 

2. View the excitor ring teeth through the sensor 
hole. Rotate the rear axle and check the excitor 
ring teeth for damage or breakage. Dented or 
broken teeth could cause the RABS system to 
function when not required. 

Removal 

To service the excitor ring, the differential case 
must be removed from the axle housing, and the 
excitor ring pressed off the case. UPON REMOVAL, 
THE EXCITOR RING IS TO BE DISCARDED. IT IS 
NOT TO BE REUSED. For service procedures, refer 
to the appropriate axle Section in Group 05. 


SPECIFICATIONS 



Number 

Description 

059-00004 

Digital Volt-Ohm Meter 


H6309-1B 
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VEHICLE APPLICATION 


Applies to All Aerostar, F anger and Bronco II 
Vehicles Equipped with Aut< unatic Transmissions. 


GENERAL INFORMATION 


Ail automatic transmissic ns are equipped with 
high temperature resistant seals. This includes 
those seals used on the manual and kickdown 
levers, the O-rings and oil Dan gasket: Under no 


conditions should older design seals be used on the 
transmissions, except the regular service 
replacement oil pan gasket, which is of special leak 
prevention design. This should still be used. 


Transmission Service l< 

All vehicles are equipped 
Certification Label affixed t< 
door lock post. Refer to th 
space marked "Trans." ft 
identification. Refer to Sec 
Plates and Instructions for tl 
identification coding. The 
identified by a tag on the tr 


entification 

with a Safety Standard 
the left (driver's) side 
i stamped code in the 
r proper transmission 
ion 00-01, Descriptive 
e specific transmission 
transmission is also 
insmission body. 


MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: 

FRONT GAWR: 


AT PS COLD 


REAR GAWR: 


AT PS COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE. 

VEHICLE DENTWATION NO. 


TYPE 

EXTERIOR PAINT COLORS 
WB I TYPE GVW I BODY I TRANS I AXLE 
T 


TRANSMISSION CODE ' 


CC6225-1B 



AUTOMATIC TRANSMISSION 
MODEL IDENTIFICATION 


E IDENTIFIED BY A SERVICE CENmCATION TAG AFFIXED TO THE ASSEMBLY. 
TAGS ARE LOCATED AND CONTAIN MFORMATION AS FOLLOWS: 


A4LD 

ATTACHED TO THE LOWER LEFT 
HAND EXTENSION ATTACHING 


BOLT. 


TRANSMISSION MODEL 


LINE SHIFT CODE 



BUILD DAY CODE 


CC5871-2C 


DIAGNOSIS AND TESTIN 


Troubleshooting the au omatic transmission is 
simplified by using the provi n methods of diagnosis. 
One of the most importan things to remember is 
that there is a definite proce dure to follow. Do not try 
to short cut or take it for grj nted that someone else 
has done the critical checl s or adjustments. 


The following procedures are recommended for 
checking and/or verifying that the various 
components are adjusted and operating properly. If 
an Automatic Transmission Tester is used, Rotunda 
Model 014-00737 or equivalent, always follow the 
manufacturer's instructions. Refer to the Band and 
Clutch Application and Gear Ratio illustration to 
assist in diagnosis. 
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DIAGNOSIS AND TESTING (Continued) 


A4LD NAAO AUTOMATIC OVERDRIVE TRANSMISSION 
(BAND AND CLUTCH APPUCATION/GEAR RATO)) 


OVERDRIVE 

CLUTCH 

B 


OVERDRIVE 
ONE WAY 
CLUTCH 
C 


REVERSE 
AND HIGH 
CLUTCH 
E 


LOW AND 
REVERSE 
BAND 
G 



FORWARD 

CLUTCH 

F 


REAR 
ONE WAY 
CLUTCH 
H 


LOCK-UP CONVERTER CLUTCH MAY APPLY IN THIRD OR 
FOURTH GEAR DEPENDENT ON BOTH ENGINE AND VEHICLE 
SPEED AS DETERMINED BY TRANSMISSION HYDRAULICS 
AND ON BOARD COMPUTER ELECTRONIC CONTROLS (EEC IV). 



Automatic Transmit lion Test Linkage 
Check 

Accelerator Linkage ai id Operation 

The linkage must be f ee and must return to idle 
when released. Refer to Section 10-02, Foot 
Operated Acceleration Control for linkage 
adjustment and to the E ngine/Emission Diagnosis 
Manual* for dashpot ad ustment. 

Kickdown Cable 

Refer to Section 10-02, Foot Operated 
Acceleration Control for cable information. 


Manual Linkage 

This is a critical adjustment. Be sure the © 
(Overdrive) detent in.the transmission corresponds 
exactly with the stop in the console or column insert 
plate. Hydraulic leakage at the manual valve can 
cause delay in engagements and/or slipping while 
operating if the linkage is not properly adjusted. 
Refer to Linkage Adjustments in Section 07-05, 
Automatic Transmission External Controls for 
detailed manual linkage adjustment procedures. 



evel Check 

ild not be driven if fluid 
NOT DRIVE" hole, 
ig Temperature 

ision should be checked at 
r e of 66 degrees to 77 
o 179 degrees F) (dipstick 
iperating temperature may 
-32 km (15 to 20 miles) of 


city-type driving with the outside temperature above 
10 degrees C (50 degrees F). 

CAUTION: If vehicle has been operated for an 
extended period at high speed, or in city traffic 
in hot weather, or vehicle is being used to pulf a 
trailer, to obtain an accurate reading, the fluid 
has to cool, usually about 30 minutes after 
engine has been turned off. 


*May be purchased as a separate item. 
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DIAGNOSIS AND TESTING (Continued) 


Transmission—Room T 

If the transmission is 
temperature of 66 degrees 
degrees to 170 degrees 
necessary to check the fli 
delivery), the fluid may 
temperature, 21 degrees 
degrees to 96 degrees F) ( 


‘mperature 

not at an operating 
to 77 degrees C (150 
F) and it becomes 
id level (such as pre- 
)e checked at room 
:o 35 degrees C (70 
lipstick cool to touch). 


Dipstick Reading 

The fluid level on the dips ick should be within the 
cross hatched area at opei ating temperature. The 
fluid level on the dipstick si oula read between the 
holes at room temperature. 

Check the fluid as follow: s: 


1. With the transmission i 
rpm, foot brakes applie 
surface, move the trar 
through each range, 
range to engage transn 
applying parking brak 
wheels. Do not turn of 
fluid level check. 


i PARK, engine at idle 
d, and vehicle on level 
smission selector lever 
allowing time in each 
ission. Return to PARK, 
s fully, and block the 
f the engine during the 


2. Clean all dirt from the tr ansmission fluid dipstick 
cap before removing tl e dipstick from the filler 
tube. 

3. Pull the dipstick out of the tube, wipe it clean, 
and push it all the waj back into the tube. Be 
sure it is fully seated. 

4. Pull the dipstick out of he filler tube again, and 
check the fluid level. 

IMPORTANT: The fluid I ivel indication on the 
dipstick will be diff (rent at operating 
temperature and room temperature. For the 
correct fluid level reading on the dipstick, follow 
the appropriate instructs ms stated previously. 

Before adding fluid, te sure that the correct 
type will be used. If in < loubt, check the Vehicle 
Certification Label affi :ed to the left front door 
lock face panel or door pillar for the 
Transmission Code. Ajso, the fluid is stamped 
on the dipstick. 


CAUTION: Use of a fluid other than specified 
could result in transmiss on malfunction and/or 
failure. 

If necessary, add enoi gh fluid through the filler 
tube to raise the level 1 o the correct position. Do 
not overfill the trans nission, because it will 
result in foaming, loss of fluid through the vent, 
and possible transmission malfunction. If 
overfill occurs, excess must be removed. 

5. Install the dipstick, ma ting sure it is fully seated 
in the tube. 


If the transmission f 
established at 21 degree 
degrees to 95 degrees F), 
hatch area on the dipstic 
reaches an operating te 
degrees C (150 degrees t< 
overfill or underfill. 


uid level is correctly 
s to 35 degrees C (70 
it will appear in the cross 
: when the transmission 
nperature of 66° to 77 
170 degrees F). Do not 


Overfill can cause the fluid to foam and spill out 
through the transmission vent resulting in a 
transmission malfunction. 

Underfill can result in transmission loss of 
engagement or slipping. This condition is most 
evident in cold weather or when the vehicle is 
parked or being driven on a hill. 

If the transmission fluid level is checked when the 
fluid is at room temperature the dipstick could 
indicate that fluid should be added if the dipstick is 
misread. If fluid is added at this time, an overfill 
condition could result when the fluid reaches 
operating temperatures of 66 degrees to 77 degrees 
C (150 degrees to 170 degrees F) (dipstick hot to 
touch). 


FLUID LEVEL AT 

_OPERATING TEMPERATURE 

66°C TO 77°C (150°F TO 
170°F) 

*- FLUID LEVEL AT 

_ROOM TEMPERATURE 

__ 21°C TO 35°C (70°F TO 

DO NOT I 95°R 

DRIVE MARK 



Transmission Fluid Condition Check 

1. Make the normal fluid check according to the 
above procedure. 

2. Observe color and odor of the fluid. It should be 
dark reddish, not brown or black. A burnt odor 
can sometimes indicate that there is an 
overheating condition or clutch disc or band 
failure. 

3. Use an absorbent white paper (facial tissue, 
etc.) to wipe the dipstick. Examine the stain for 
evidence of solids (specks of any kind) and for 
antifreeze signs (gum or varnish on dipstick). 

If specks are present in the oil or there is evidence 
of antifreeze, the transmission oil pan must be 
removed for further inspection. If antifreeze is found 
in the transmission fluid, the intank transmission 
cooler must be repaired or replaced. If fluid 
contamination or transmission failure is confirmed 
by further evidence of coolant or excessive solids in 
the oil pan, the transmission must be disassembled 
and completely cleaned and repaired. This includes 
cleaning the torque converter and transmission 
cooling system. It would be a waste of time to 
perform any further checks before cleaning and 
servicing the transmission. 

During disassembly and assembly, all overhaul 
checks and adjustments of clearances and end play 
must be made. 
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DIAGNOSIS AND TESTING (Continued) 


Transmission Fluid 

Check the speedome 
transmission. Replac 
necessary. 

Leakage at the oil 
stopped by tightening 
proper torque. If necess 

Check the fluid fillei 
transmission case. If lea 
short oil inlet tube, or c 



eakage Checks 

er cable connection at the 
e the rubber O-ring if 

(an gasket often can be 
he attaching bolts to the 
ary, replace the gasket. 

tube connection at the 
(age is found, install a new 
ean the area and apply a 


Radiator 


sealer around the tube. Check filler tube O-ring seal 
for damage or omission. The filler tube bracket 
should align properly and be attached to. the 
transmission or engine locations. 

Check the fluid lines and fittings between the 
transmission and the cooler in the radiator tank for 
looseness, wear, or damage. If leakage is found, 
tighten the fitting (as shown in chart below), or 
replace the damaged parts. 


Transmission 


Fluid Line Nut 


N*m 

(ft-tos) 

24-31 

(16-23) 



16-24 


CD4676-2C 


Check the engine oolant in the radiator. If 
transmission fluid is pr jsent in the coolant, the 
cooler in the radiator is probably leaking. 


The cooler can be fui 
disconnecting the lines f 
applying 345-517 kPa (5< 
fittings. Remove the ra 
pressure build-up at the 
tank. If the cooler is lei 
pressure, the cooler n 
replacement is descr 
Transmission Cooling. 

If leakage is found at he downshift control lever 
and the manual lever sh aft, replace the seal. 

Inspect the pipe plug m the left rear side of the 
transmission case. If lie plug shows leakage, 
tighten the plug to s >ecifications. If leakage 
continues, replace the p ug. 


ther checked for leaks by 
om the cooler fittings and 
t-75 psi) air pressure to the 
diator cap to relieve the 
exterior of the oil cooler 
king and/or will not hold 
ust be replaced. Cooler 
bed in Section 07-02, 


Fluid leakage from the converter housing may 
be caused by engine oil leakage past the rear 
main bearing, or from oil galley plugs, or power 
steering fluid leakage from steering system. Be 
sure to determine the exact cause of the leak 
before starting service procedures. 

Oil-soluble aniline or fluorescent dyes premixed at 
the rate of 1 /2 teaspoon of dye powder to 0.23 liter 
(1/2 pint) of transmission fluid have proved helpful 
in locating the source of fluid leakage. Such dyes 
may be used to determine whether an engine oil or 
transmission fluid leak is present, or if the fluid in the 
oil cooler leaks into the engine coolant system. A 
black light must be used with the fluorescent dye 
solution. 
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DIAGNOSIS AND TESTING (Continued) 


Remove the tra 
the color of tt 
fluid is dyed r< 
leakage is from 
Unless a consi 
fluid has been t 
changed, the 
pinpointing the 
cause leaking 
present on the 
present, shot 
checking the tn 

Remove the 
Clean off any fl 
of the convei 
transmission c 
engine and e 
converter area 
nonflammable 
compressed ai 


emission dipstick and note 
e fluid. Original factory-fill 
d, to aid in determining if 
the engine or transmission, 
ierable amount of makeup 
idded, or the fluid has been 
color should assist in 
leak. Since road draft may 
sower steering fluid to be 
ransmission, this leakage, if 
Id be eliminated before 
tnsmission for fluid leakage. 

converter housing cover, 
jid from the top and bottom 
ter housing, front of the 
ise, and rear face of the 
gine oil pan. Clean the 
by washing with a suitable 
solvent, and blow dry with 


Wash out the convertecjiousing and the 
front of the flywheel. The converter housing 
may be washed out using cleaning solvent 
ahd a squirt-type- oil can. Blow all washed 
areas dry wjth pompressed air. v ;;7; •'! 1 

Start and run the engine untit.,the 
transmission reaches its normal operating 
temperature. Observe the back of the block 
and top of the -converter housing - for 
evidence of fluid leakage- Raise the vehicle 
on a hoist and run the engine at fast idle, 
then at engine idle, occasionally shifting to 
the drive and reverse ranges tp increase 
pressure within the transmission. Observe 
the front of the flywheel, back .of the Week 
(in as far as possible),and inside the 
converter housing and .front Of the 
transmission case. Run the engine until 
fluid leakage is evident and the probable 
source of leakage can be determined. 


Converter Leakage 

if welds on the torqut 
remove the converte 
check. 


PRESSURIZATION 

VALVE 



TORQUE CONVERTER 
LEAK DETECTOR 
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DIAGNOSIS AND TESTING (Continued) 


Control Pressure Test 

there are two methods oi 
pressure test. One is to per 
engine vacuum. The seco 
remote vacuum source sucl 
a distributor tester or a h 
pump. 

Engine Vacuum Pressure 

When the vacuum diaph 
properly and the manual ai 
adjusted properly, all th 
(automatic and kickdown); 
road speeds limits listed ir 
Bulletin—Special Specificat 

If the shifts do not occ 
transmission slips during the 
following procedure to d 
engine, transmission, linka 
unit, or valve body is causi 

Engine Vacuum Procedui 

1. Attach a tachometer 
Vacuum Gauge, Rotur 
or equivalent to the trar 
the manifold vacuum r 


MANIFOLD 
VACUUM LINE HOSE 




T-FITTING 



MANIFOLD 
VACUUM PORT 


Firmly apply the parking brake and start the 
engine. 

Check the throttle and downshift linkage for a 
binding condition. If linkage is satisfactory, 
check for vacuum leaks in the transmission 
diaphragm unit and its connecting tubes and 
hoses. Check all other vacuum-operated units 
(such as the power brake) for vacuum leaks. 
Refer to Section 06-07, Brake Booster. 



VACUUM TESTER 


021-00014 


D5020-1B 


Refer to the two control pressure diagnostic 
guides to show what components are inoperative 
when the control pressure test is not within 
specifications. Do not proceed with the main 
diagnosis guide until you have made any repairs, as 
required, and the control pressure is within 
specifications as listed in the Ford Truck 
Performance Specifications Book or special 
specification issue of the Technical Service Bulletin. 


TO VACUUM GAUGE 


DIAPHRAGM CONNECTION 


D5612-1A 


2. Attach a pressure gauge to the control pressure 
outlet at the transmission. 





OL PRESSURE 
E-OFF HOLE 


Vacuum Pump Method 

Install an adjustable vacuum source. Disconnect 
and temporarily plug the vacuum line at the vacuum 
diaphragm unit. Apply both the parking and service 
brakes. Start the engine and vacuum pump. Set the 
vacuum at 15 inches, read and record the control 
pressure in all selector positions. Run the engine up 
to 1000 rpm, and reduce the vacuum to 10 inches. 
Read and record the control pressure in ®, D - 2 and 
1. Keep the engine at 1000 and reduce the vacuum 
to 1 inch. Read and record the control pressure in 
D - 1, 2 and R. 

Refer to the two control pressure diagnostic 
guides to show what components are inoperative 
when the control pressure test is not within 
specifications. Do not proceed with the main 
diagnosis guide until you have made any repairs, as 
required, and the control pressure is within 
specifications as listed in the Ford Truck 
Performance Specifications Book or special 
specifications issue of the Technical Service 
Bulletins. 
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DIAGNOSIS AND TESTING (Continued) 



Vacuum Supply Tesi 

The vacuum supply to 
and the diaphragm itself 
the supply, disconnect 
diaphragm unit and con 
With the engine idling 
steady acceptable vacui 
which the test is being 
reading is low, check f 


he vacuum diaphragm unit 
ust be checked. To check 
the vacuum line at the 
lect it to a vacuum gauge, 
the gauge must have a 
m reading for the altitude at 
performed. If the vacuum 
)r a vacuum leak or poor 


engine vacuum. If the vacuum reading is OK, rapidly 
accelerate the engine momentarily. The vacuum 
reading must drop rapidly at acceleration and return 
immediately upon release of the accelerator. If the 
vacuum reading does not change or changes 
slowly, the transmission vacuum line is plugged, 
restricted or connected to a reservoir supply. 
Correct as required. 


























utomatloT 


DIAGNOSIS AND TESTING (Continued) 


l—On Vehicle 

phragm unit, start the 
uiator knob so that the 
es with the end of the 
sn connect the vacuum 
If the gauge still reads 
agm unit $ not leaking, 
tain at 18 inches, but 




Service 


07*01*10 


drops, the vacuum diaphragm unit is leaking. 
Replace the vacuum diaphragm unit. Also, if 
automatic transmission fluid is present in the 
vacuum side of the diaphragm or in the vacuum 
hose, the diaphragm is leaking and must be 
replaced. 


Vacuum Diaphragm Tei t—Off Vehicle 

To check the vacuum unit for diaphragm leakage, 
remove the unit from th< transmission. Use a 
Vacuum Tester, Rotunda lumber 021-00014, or 
equivalent. Adjust the tester until the vacuum gauge 
reads 18 inches with the ei id of the vacuum hose 
blocked off. 

Connect the vacuum I ose to the manifold 
vacuum port as shown. If t le gauge still reads 18 
inches, the vacuum unit diaf hragm is not leaking. A 


second leakage check can be made as the hose is 
removed from the transmission vacuum unit. Hold a 
finger over the end of the control rod. When the 
hose is removed the internal spring of the vacuum 
unit should push the control rod outward. If the 
vacuum diaphragm needs replacing, install a new 
unit that has been released for service. Vacuum 
diaphragm assembly identification is given at end of 
this Section. 


DIAPHRAGM CONNECTION 


MANIFOLD 
VACUUM LINE HOSE 


T-FITTING 




MANIFOLD 
VACUUM PORT 


VACUUM TESTER 
D21-00014 


TO VACUUM TESTER 
' 021-00014 


DS703-2C 


Converter Clutch Test 

NOTE: Engine coolant tern 
53 degrees C (128 degr 
degrees C (240 degrees F). 
obtained after approximate 
driving. Since most conv 
difficult to feel (much less i 
2-3 upshift) a tachometer 
must be connected to the 


)erature must be above 
es F) and below 116 
rhis temperature can be 
1 15 minutes of highway 
irter clutch shifts are 
loticeable than a 1-2 or 
and/or vacuum gauge 
jngine. 


To check the converter clutch for engagement/ 
disengagement, drive the vehicle at approximately 
80 km/h (50 mph) and while maintaining this speed 
tap the brake pedal with the left foot. The engine 
rpm and vacuum should increase when the clutch 
disengages, with light brake pedal application, and 
decrease when the pedal is released and the clutch 
engages. If the converter clutch does not engage, 
see Diagnosis portion of this Section. 
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DIAGNOSIS AND TES1 

ING (Continued) 

Stall Test 

The stall test check; 
operation and installatk 
forward clutch, revers 

converter one-way clutch bands, the planetary one-way clutch and engine 

in, the holding ability of the performance, 

s clutch, the low-reverse 

STALL TEST 


REPAIR AND/OR ADJUST LINKAGE 


PERFORM LINKAGE CHECK 


-WHEN OK - 



STOP! REMOVE, DISASSEMBLE, CLEAN AND 
REPAIR TRANSMISSION. FLUSH CONVERTER 
AND COOLER. 


ADJUST BAND(S) (AS A MATTER OF NORMAL MAINTENANCE. ADJUSTING THE BANDS IS NOT NECESSARY) 


STALL TEST 



PERFORM FLUID CHECK. 


CONTAMINATED 


Stall Speeds High 


Overdrive One-Way Clutch, Rear One-Way 
Clutch 


Overdrive Clutch, Forward Clutch 


Forward Clutch 


General Problems Pressure Test 


Stall Speeds Low 



Converter One-Way Clutch or Engine 
Performance 


Overdrive Clutch, Overdrive One-Way Clutch, 
Reverse and High Clutch and Low and Reverse 
Band/Servo 


Overdrive One-Way Clutch and Intermediate 
Band/Servo 


Low and Reverse Band/Servo 


Check in the Diagnosis and Testing portion of this section. 



CCS876-2C 


done only with the engine 
on fluid at proper levels and 
re. 

d parking brakes firmly for 

stall rpm for the vehicle by 
Ford Truck Performance 
>k or special specifications 
nical Service Bulletin. Use a 
nark the rpm on the dial of a 

imeter to the engine. 

wing ranges, D, 2,1, R, press 
the floor and hold it just long 


enough to let the engine get to full rpm. While 
making this test, do not hold the throttle open 
for more than five seconds at a time. 

4. Note the results in each range. 

5. After each range, move the selector lever to N 
(Neutral) and run the engine at 1000 rpm for 
about 15 seconds to cool the converter before 
making the next test. 

IMPORTANT: If the engine speed recorded by 
the tachometer exceeds the maximum limits 
given in the Specifications, release the 
accelerator immediately, because clutch or 
band slippage is indicated. 
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DIAGNOSIS AND TESTING (Continued) 



r atves and governor circuits, 
vacuum to the transmission 
unit. Place the transmission 
id make a minimum throttle 
ck-up shift. If the shift points 
tion, the 1-2, 2-3, converter 
ft valves and governor are 

e not within specification, 
leek to isolate the problem. 

move the selector lever to 
e at 1000 rpm to cool the 

delay pressures and throttle 
he vacuum at the vacuum 
iches. Make a 1 -2 shift test. If 


the shift point raises to specification, the 
throttle boost and shift delay systems are 
functioning. 

NOTE: After each test, move the selector lever to 
Neutral, run the engine at 1000 rpm to cool the 
transmission. 

3. To check downshift valve action, leave the 
vacuum to the vacuum diaphragm at 0-2 
inches. Position the downshift linkage in the 
wide open throttle position (through the detent) 
and repeat the 1 -2 shift test. The speed at the 
shift point should be higher. 

Shift speed specifications can be found in the 
Ford Truck Performance Specifications Book, or the 
Special Specifications Issues of the Technical 
Service Bulletin. 


Air Pressure Checl 

A NO DRIVE com 
correct transmission 
inoperative clutches 
transmissions, an erra 
stuck governor valve, 
located through a serie 
pressure for fluid p 
locations of the malfu 


lition can exist, even with 
fluid pressure, because of 
or bands. On automatic 
:ic shift can be caused by a 
rhe inoperative units can be 
5 of checks by substituting air 
essure to determine the 
iction. 


When the selector ever is at 2 (Second) a NO 
DRIVE condition may ie caused by an inoperative 
forward clutch. A NO DRIVE condition at D (Drive) 
may be caused by an inoperative forward clutch or 
one-way clutch. Wher there is no drive in 1 (Low) 


the difficulty could be caused by improper 
functioning of the forward clutch or simultaneous 
malfunction of the low-reverse band and the one¬ 
way clutch. Failure to drive in R (Reverse) could be 
caused by a malfunction of the reverse- high clutch 
or low-reverse band. 

To make the air pressure checks, loosen the oil 
pan bolts and lower one edge to drain the 
transmission fluid. Remove the oil pan and the 
control valve body assembly. The inoperative 
clutches or bands can be located by introducing air 
pressure into the various transmission case 
passages. 


OVERDRIVE 
CLUTCH APPLY 


REVERSE AND HIGH 
CLUTCH APPLY 


FORWARD CLUTCH 
/ APPLY 


LOW AND REVERSE 
SERVO RELEASE 


FORWARD CLUTCH FEED 
I TO GOVERNOR 


OVERDRIVE! 
SERVO APPLY"' 


m 







OVERDRIVE INTERMEDIATE, 
SERVO RELEASE SERVO APPLY 


. INTERMEDIATE \ LOW AND REVERSE 
SERVO RELEASE SERVO APPLY 
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DIAGNOSIS AND TESTING (Continued) 


In CONVERTER CLU 
up is permitted electron 
not operating in any of 1 
the processor energize 
the signal line). In 
UNLOCKED position, ( 
the converter clutch sf 
the valve to the upshift 
therefore acting on the 
clutch shuttle valve, 
therefore unlocked. A 
governor pressure in< 
clutch shift valve moves 
on the spring end of 
valve now drains to ex 
shift valve. The shuttle 


TCH LOCKED position, lock 
ically because the vehicle is 
ie above driving modes (i.e. 
5 the solenoid by grounding 
CONVERTER CLUTCH 
overnor pressure acting on 
iff valve has not yet moved 
sd position. Line pressure is 
spring end of the converter 
The torque converter is 
» vehicle speed increases, 
:reases and the converter 
i to the upshifted position. Oil 
he converter clutch shuttle 
laust at the converter clutch 
valve takes the position as 


shown in the CONVERTER CLUTCH LOCKED 
position and the torque converter locks up. If we 
now apply the brakes or operate the vehicle in any of 
the other inhibit modes, current will not flow through 
the solenoid. With no current to the solenoid, line 
pressure can flow through the solenoid valving and 
enter the lock up inhibition passage. (See 
CONVERTER CLUTCH UNLOCKED 
[ELECTRONICALLY INHIBITED].) Line pressure in 
the inhibition passage forces the shuttle ball to take 
the position as shown. The shuttle valve moves up 
against the plug and the converter unlocks. 

Since this is a hybrid system in many cases it will 
be necessary to check both the electronic and 
hydraulic portions of the system. 


CONVERTER CLUTCH • UNLOCKED 


CONVERTER CLUTCH 
BHUTTLE VALVE 


SHUTTLE 

BALL 


ASSUMES THE CONVERTER CLUTCH 
SHIFT VALVE IS IN THE DOWNSHIFTED 
POSITION (THIS PASSAGE IS CHARGED 
WITH LINE PRESSURE) 


PUSHES LOCK UP 
PISTON OFF 


(TO COOLER 


LOCK-UP 

INHIB. 


a EXHAUST 



1 

^ FROM MAIN 



3 

$ 

k\VWVVVM-«- REGULATOR 



—fR 


r-K VALVE 

1 

UPSHIFT 

^*3 

-h 


DOWNSHIFT , 


I CONVERTER 
- EXHAUST \ CLUTCH 
/SHIFT 
-EXHAUST VALVE 


AMMETER 

OVERRIDE -— switch 

SOLENOID « \£ '• ,nsiM 

I processor 


GOVERNOR- 


CASE dONNECTOR - 


POWER 12V 


CURRENT IS FLOWING THROUGH SOLENOID 


05878-20 






| LOCK 
I UNLOCK 


CONVERTER CLUTCH 
SHUTTLE VAUVE 


CONVERTER CLUTCH - LOCKED 

ASSUMES THE CONVERTER CLUTCH 
SHIFT VALVE HAS MOVED TO ITS 
UPSHIFTED POSITION (LE. PERMITTING 
LOCK-UP THIS PASSAGE IS OPEN TO 
EXHAUST) 


PUSHES LOCK-UP 
PISTON ON 


TO COOLER' 


y cuu .. SHUTTLE 

r EXHAUST BAU 

FROM MAIN 

SS5-«-REGULATOR 

VALVE 



GOVERNOR. 


CASE CONNECTS 


f SWITCH 

• INSIDE 

—pi— PROCESSOR 

-I I -•-•-—^ 

POWER 12V 


- EXHAUST 

- EXHAUST 


CONVERTER 

CLUTCH 

SHIFT 

VALVE 


CURREfJr IS FLOWING THROUGH SOLENOID 


C5879-2D 


LOCK 

UNLOCK 


CONVERTER CLUTCH - UNLOCKS} 
(ELECTRONICALLY tNHffiTTED) 


CONVERTER CLUTCH 
SHUTTLE VALVE 


SHUTTLE BALL 


ASSUMES THE CONVERTER CLUTCH 
SHIFT VALVE HAS MOVED TO ITS 
UPSHIFTED POSITION (I.E.PERMITTING 
LOCK-UP THIS PASSAGE IS OPEN TO 
EXHAUST) 


PUSHES LOCK UP 
PISTON OFF 


LTO COOLER* 


LOCK-UP 

INHIB. 


FROM MAIN 
-REGULATOR 
VALVE 


jQ EXHAUST 
ri—2 EXHAUST 


CONVERTER 
\ CLUTCH 
'SHIFT 
VALVE 


OVERRIDE 

SOLENOID 


A MMETE R SWITCH 
<, * »| INSIDE 
\ PROCESSOR 


GOVERNOR - 


CASE CONN JCTOR ' POWER 12V K 

^SSSSSSSS sssssssssssssssssssssss^ 

NO CUR IENT IS FLOWING THROUGH SOLENOID 


CS880-2C 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides 

The following guides ;an be used as an aid when 
diagnosing the A4LD a jtomatic transmission. 



Converter clutch will nod disengage 
on coastdown. 


POSSIBLE CAUSE 


1. Converter clutch solenoid is not 
being energized electrically. 

Wires to solenoid shorted or an 
open circuit. 

Transmission case connector not 
seated. 

Open or short circuit inside of 
solenoid. 

Malfunctioning engine coolant 
temperature sensor. 

Malfunctioning throttle position 
sensor. 

Malfunctioning manifold absolute 
pressure sensor. 

Vacuum line disconnected from the 
MAP sensor 

2. Circuit continuity: 3-4 solenoid wire 

pin 52 should read approximately 
20 ohm resistance. * 


3. Brake switch malfunction. 

4. Malfunctioning EEC-IV processor. 

5. Converter clutch solenoid is being 
energized electronically but foreign 
material on solenoid valve is 
preventing valve closure. 

6. Converter clutch shuttle valve stuck 
in unlock position (against plug) or 
too high a load spring. 


7. Converter clutch shift valve stuck in 
downshift position. 


8. Torque converter internal 
malfunction preventing lock-up 
piston application. 


1. Converter clutch shift valve stuck in 
lock position. 

2. Converter clutch shuttle valve stuck 
in locked position. 


RESOLUTION 


1. Perform EEC-IV diagnostic check 
— key on — engine off.® 


2. Check circuit continuity with break¬ 
out box, Tool No. T83L-50, and 
volt ohm meter. Check power pin 
No. 57 (red lead) and 3-4 pin 52 
(black lead). 

3. Perform EEC-IV Diagnostic Check 
— Engine running.® 

4. Run diagnostic check on 
processor.® 

5. Remove transmission oil pan. 
Remove valve body. Remove 
solenoid and check operation of 
solenoid. Clean if necessary. 

6. Remove valve body. Check 
operation of converter clutch 
shuttle valve. Remove any 
contamination. Spring load should 
be approximately 2.0 lbs. at 0.512 
inch. 

7. Remove valve body. Check 
operation of converter clutch shift 
valve. Remove any contamination. 
Be sure valve moves freely. 

8. Remove transmission. Replace 
converter. 


1. Remove transmission valve body. 
Check to see that converter clutch 
shift valve moves freely.® 

2. Remove valve body. Check 
converter clutch shuttle valve for 
ease of movement. 


3. Lock-up piston in torque converter 3. Remove transmission. Replace 


will not disengage. 


1. Malfunctioning throttle position 
sensor (should unlock at closed 
throttle). 

2. Converter clutch solenoid sticking. 


converter. 


1. Perform EEC-IV Diagnostic Check 
— key on — engine off. 


2. Remove valve body. Check 
operation of solenoid. Replace if 
required. 


® Refer to the Emission Diagnosis Engine/Electronics Manual — EEC Quick Test procedures*. 
’This manual can be purchased as a separate item. 


CC5881-2D 
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DIAGNOSIS AND TESTING^ (Continued) 


Slow initial engagement. 



Rough initial engagement in i 
forward or reverse. 


Harsh engagements — 
(warm engine). 


No/delayed forward engag 
(reverse OK). 


DIAGNOSIS — AUTOMATIC TRANSMISSION 


POSSIBLE CAUSE 


1. Improper fluid level. 

2. Damaged or improperly adjusted 
manual linkage. 

3. Contaminated fluid. 

4. improper clutch and band 
application, or low main control 
pressure. 


1. Improper fluid level. 

2. High engine idle. 


ACTION 


Perform fluid level check. 

Service or adjust manual linkage. 

Perform fluid condition check. 
Perform control pressure test. 


Perform fluid level check. 
Adjust idle to specification. 


3. Automatic choke on (warm temp.). 3. Service as required. 



4. Looseness in the driveshaft. U- 
joints or engine mounts. 

5. Improper clutch or band 
application, or oil control pressure. 

6. Sticking or dirty valve body. 


7. Converter clutch not disengaging. 7. 


1. Improper fluid level. 1. 

2. Engine curb idle speed too high. 2. 

3. Valve body bolts — loose/too tight. 3. 

4. Valve body dirty/sticking valves. 4. 


1. Improper fluid level. 

2. Manual linkage — misadjusted 
damaged. 

3. Low main control pressure 
(leakage). Forward clutch center 
support seal rings leaking. 

4. Forward clutch assembly burnt/ 
damaged/leaking. Check ball in 
cylinder/leaking piston seal rings. 

5. Valve body bolts — loose/too tight. 

6. Valve body dirty/sticking valves. 


7. Transmission filter plugged. 

8. Pump damaged, leaking. 


Service as required. 


Perform control pressure test. 

Clean, service or replace valve 
body. 

Check converter clutch 
engagement/disengagement. 


Perform fluid level check. 

Check engine curb idle speed. 

Tighten to specification. 

Determine source of 
contamination. Service as 
required. 


Perform fluid level check. 

Check and adjust or service as 
required. 

Control pressure test, note results. 


Perform air pressure test. 


Tighten to specification. 

Determine source of 
contamination. Service as 
required. 

Replace filter. 

Visually inspect pump gear. 
Replace pump if necessary. 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS— AUTOMATIC TRANSMISSION (Cont’d.) 


CONDmOf 


POSSIBLE CAUSE 

ACTION 

No/delayed reverse engj 

k lament 

1. Improper fluid level. 

1. Perform fluid level check. 

(forward OK). 


2. Manual linkage misadjusted/ 
damaged. 

2. Check and adjust or service as 
required. 



3. Low main control pressure in 
reverse. 

3. Control pressure test. 



4. Reverse clutch assembly burnt/ 
wom/leatdng check ball in piston/ 
leaking piston seal rings. 

4. Perform air pressure test. 



5. Valve body bolts loose/too tight. 

5. Tighten to specification. 



6. Valve body dirty/sticking valves. 

6. Determine source of 
contamination. Service as 
required. 



7. Transmission filter plugged. 

7. Replace filter. 



8. Pump damaged. 

8. Visually inspect pump gears. 
Replace pump if necessary. 



9. Low/reverse servo piston seal cut/ 
leaking. 

9. Perform air pressure test. Check 
and replace piston seal. Check 
and replace low/reverse band. 

No engagement or drive 
(any position) or reverse 

in forward 

1. Improper fluid level. 

2. Low main control pressure. 

1. Perform fluid level check. 

2. Control pressure test. 



3. Mechanical damage. 

{ 

\ 

3. Check splines on turbine, input 
shaft and O/D carrier, O/D one¬ 
way clutch, center shaft, forward 
clutch, forward carrier and output 
shaft. Replace if necessary. 

No engagement/drive ir 
(2 and 1 OK) 

D or D 

1. Manual linkage misadjusted. 

1. Adjust manual linkage. 



2. Rear one-way clutch damaged. 

2. Replace rear one-way clutch. 



3. Dirty/contaminated transmission 
fluid. 

3. Clean transmission and valve 
body. 



4. Overdrive one-way clutch damage. 

4. Repair or replace. 

Vehicle creeping in net t 


1. Forward clutch failing to disengage. 

1. Clean transmission. 


CC5897-2B 
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DIAGNOSIS AND TESTING (Continued) 

DIAGNOSIS — AUTOMATIC TRANSMISSION 


CONDITION 


No/delayed reverse engageme 
or no engine braking in manual low 
( 1 )- 1 


07-01 



No engine braking in manual 
gear. 



POSSIBLE SOURCE 

ACTION 

1. Improper fluid level. 

1. Perform fluid level check. 

2. Linkage out of adjustment. 

2. Service or adjust linkage. 

3. Low reverse servo piston seal 

3. Check and replace piston seal. 

leaking. 


4. Low reverse band burnt or worn. 

4. Perform air pressure test. 

5. Overdrive dutch, overdrive one- 

5. Replace as required. 

way dutch damaged. 


6. Polished, glazed low/reverse band 

6. Service or replace as required. 

or drum. 


7. Rear one-way dutch damaged. 

7. Replace. 

1. Intermediate band out of 

1. Adjust intermediate band. 

adjustment. 


2. Improper band or clutch 

2. Perform control pressure test. 

application, or oil pressure control 


system. 


3. Intermediate servo leaking. 

3. Perform air pressure test of 


intermediate servo for leakage. 


Service as required. 

4. Overdrive clutch, O/D one-way 

4. Replace as required. 

clutch damaged. 


5. Glazed band. 

5. Service or replace as required. 

1. Improper fluid level. 

1. Perform fluid level check. 

2. Manual linkage misadjusted/ 

2. Check and adjust or service as 

damaged. 

required. 

3. Low main control pressure. 

3. Control pressure test. 

4. Valve body bolts — loose/too tight. 

4. Tighten to specification. 

5. Valve body dirty/sticking valves. 

5. Determine source of 


contamination. Service as 


required. 

6. Forward dutch piston ball check 

6. Replace forward clutch piston. 

not seating/leaking. 

Service transmission as required. 

7. Forward dutch piston seals cut/ 

7. Replace seal and service clutch 

worn. 

as required. 

8. O/D one-way clutch damaged. 

8. Replace as required. 

9. Rear one-way clutch damaged. 

9. Determine cause of condition. 


Service as required. 
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Automatic Transmission General Service 

07-01-22 

DIAGNOSIS AND TESTING 

(Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION 


CONDITION 


POSSIBLE CAUSE 

RESOLUTION 

• No driv&sKps or chatters in 
gear in (y) D. All other gean 
normal. 

first 

1. Damaged or worn rear one-way 
clutch. 

1. Service or replace rear one-way 
clutch. 

• No drive, slips or chatters in 
second gear. 


1. Intermediate band out of 
adjustment 

2. Improper band or clutch 
application, or control pressure. 

3. Damaged or worn intermediate 
servo piston and/or internal leaks. 

4. Dirty or sticking valve body. 

5. Polished, glazed intermediate band 
or drum. 

1. Adjust intermediate band. 

2. Perform control pressure test. 

3. Perform air pressure test. 

4. Clean, service or replace valve 
body. 

5. Replace or service as required. 

• Starts up in 2nd or 3rd. 


1. Improper band and/or clutch 
application, or oil pressure control 
system. 

2. Damaged or worn governor. 

Sticking governor. 

3. Valve body loose. 

4. Dirty or sticking valve body. 

5. Cross leaks between valve body 
and case mating surface. 

1. Perform control pressure test. 

2. Perform governor check. Replace 
or service governor, clean screen. 

3. Tighten to specification. 

4. Clean, service or replace valve 
body. 

5. Service or replace valve body and 
or case as required. 

• Shift points incorrect. 


1. Improper fluid level. 

2. Vacuum line damaged, clogged or 
leaks. 

3. Improper operation of EGR system. 

4. Improper speedometer gear 
installed. 

5. Improper clutch or band 
application, or oil pressure control 
system. 

6. Damaged or worn governor. 

7. Vacuum diaphragm bent, sticking 
or leaks. 

8. Dirty or sticking valve body. 

1. Perform fluid level check. 

2. Perform vacuum supply test. 

3. Service or replace as required. 

4. Replace gear. 

5. Perform shift test and control 
pressure test. 

6. Service or replace governor — 
dean screen. 

7. Service or replace as required. 

8. Clean, service or replace valve 
body. 

• All upshifts harsh/delayed or 
upshifts. 

no 

1. Improper fluid level. 

2. Manual linkage — misadjusted 
damaged. 

3. Governor sticking. 

4. Main control pressure too high. 

5. Valve body bolts — loose/too tight. 

6. Valve body dirty/sticking valves. 

7. Vacuum leak to diaphragm unit. 

8. Vacuum diaphragm bent, sticking, 
leaks. 

1. Perform fluid level check. 

2. Check and adjust or service as 
required. 

3. Perform governor test. Service as 
required. 

4. Control pressure test. Service as 
required. 

5. Tighten to specification. 

6. Determine source of 
contamination. Service as 
required. 

7. Perform vacuum supply and 
diaphragm test. Check vacuum 
lines to diaphragm unit. Service as 
required. 

8. Check diaphragm unit. Service as 
required. 




CD4682-2E 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION 




POSSIBLE CAUSE 

RESOLUTION 

Mushy/early all upshifts 
upshifts 

H tile up/ 

1. Low main control pressure. 

2. Valve body bolts toose/too tight. 

3. Valve body or throttle control 
valve sticking. 

4. Governor valve sticking. 

5. Kickdown linkage misadjusted, 
sticking or damaged. 

1. Control pressure test. Note 
results. 

2. Tighten to specification. 

3. Determine source of 
contamination. Sen/ice as 
required. 

4. Perform governor test. Repair as 
required. 

5. Adjust linkage, service as 
required. 

No 1-2 upshift. 


1. Improper fluid level. 

2. Kickdown system damaged. 

3. Manual linkage — misadjusted 
damaged. 

4. Governor valve sticking. 

5. Intermediate band out of 
adjustment. 

6. Vacuum leak to diaphragm unit. 

7. Vacuum diaphragm bent, sticking, 
leaks. 

8. Valve body bolts — loose/too 
tight. 

9. Valve body dirty/sticking valves. 

10. Intermediate band and/or servo 
assembly burnt. 

1. Perform fluid level check. 

2. Replace damaged parts. 

3. Check and adjust or service as 
required. 

4. Perform governor test. Service 
as required. 

5. Adjust intermediate band. 

6. Check vacuum lines to 
diaphragm. Sen/ice as required. 

7. Check diaphragm unit. Service 
as necessary. 

8. Tighten to specification. 

9. Determine source of 
contamination. Service as 
required. 

10. Perform air pressure test. 

Rough/harsh/delayed 1 

■2 upshift. 

1. Improper fluid level. 

2. Poor engine performance. 

3. Kickdown linkage misadjusted. 

4. Intermediate band out of 
adjustment. 

5. Main control pressure too high. 

6. Governor valve sticking. 

7. Damaged intermediate servo. 

8. Engine vacuum leak. 

9. Valve body bolts — loose/too 
tight. 

10. Valve body dirty/sticking valves. 

11. Vacuum leak to diaphragm unit. 

12. Vacuum diaphragm bent, sticking, 
leaks. 

1. Perform fluid level check. 

2. Tune engine. 

3. Adjust linkage. 

4. Adjust intermediate band. 

5. Control pressure test. Note 
results. 

6. Perform governor test. Sen/ice 
as required. 

7. Air pressure check intermediate 
servo. 

8. Check engine vacuum lines. 

Check vacuum diaphragm unit. 
Perform vacuum supply and 
diaphragm test. Service as 
necessary. 

9. Tighten to specifications. 

10. Determine source of 
contamination. Service as 
required. 

11. Check vacuum lines to diaphragm 
unit. Service as required. 

12. Check diaphragm unit. Service as 
necessary. 
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DIAGNOSIS AND TESTING IContinued) 


DIAGNOSIS - AUTOMATIC TRANSMISSION 





■HMBH 

Mush/earty/soft/slipping 1-2 upshift. 


1. Improper fluid level. 

1. Perform fluid level check. 



2. Main regulator or throttle valve stuck. 

2. Service as required. 



3. Incorrect engine performance. 

3. Tune engine as required. 



4. Intermediate band exit of adjustment. 

'4. Adjust intermediate band. 



5. Low main control pressure. 

5. Control pressure test. Note results. 



6. Valve body bolts loose/too tight. 

6. Tighten to specification. 



7. Valve body dirty/sticking valves. 

7. Determine source of contamination. 
Service as required. 



8. Governor valve sticking. 

8. Perform governor test. Service as 
required. 



9. Damaged intermediate servo or band. 

9. Perform air pressure test. Service as 
required. 



10. Polished, glazed intermediate band or 
drum. 

10. Service or replace as required. 

No 2-3 upshift. 


1. Low fluid level. 

1. Perform fluid level check. 



2. Kickdown system damaged. 

2. Replace damaged parts. 



3. Low main control pressure to reverse- 
high clutch. 

3. Control pressure test. Note results. 



4. Valve body bolts — loose/too tight. 

4. Tighten to specification. 



5. Valve body dirty/sticking valves. 

5. Determine source of contamination, 
then service as required. 



6. Reverse/high clutch assembly burnt/ 
worn. 

6. Determine cause of condition. Service 
as required. 

Harsh/delayed 2-3 upshift. 


1. Incorrect engine performance. 

1. Check engine tune-up. 



2. Engine vacuum leak. 

2. Check engine vacuum lines. Check 
vacuum diaphragm unit. Perform 
vacuum supply and diaphragm test. 
Service as necessary. 



3. Kickdown system damaged. 

3. Replace damaged parts. 



4. Damaged or worn intermediate servo 
release and reverse-high clutch piston 
check ball. 

4. Air pressure test the intermediate servo 
apply and release the reverse-high 
clutch piston check ball. Service as 
required. 



5. Valve body bolts — loose/too tight. 

5. Tighten to specification. 



6. Valve body dirty/sticking valves. 

6. Determine source of condition. Service 
as required. 



7. Vacuum diaphragm bent, sticking, leaks. 

7. Check diaphragm. Replace as 
necessary. 



8. Throttle valve stuck. 

8. Service as required. 



CD6289-2A 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION 


CONDfTK 

T _______ 

POSSIBLE CAUSE 


Soft/early/mushy 2-3 u 

p shift. 

1. Kickdown system damaged. 

2. Valve body bolts loose/too tight. 

3. Valve body dirty/sticking valves. 

4. Vacuum diaphragm or TV.control 
rod bent, sticking, leaks. 

5. Throttle valve stuck. 

1. Replace damaged parts. 

2. Tighten to specification. 

3. Determine source of 
contamination. Service as 
required. 

4. Check diaphragm and rod. 

Replace as necessary. 

5. Service as required. 

Erratic shifts. 


T. Poor engine performance. 

2. Vacuum line damaged. 

3. Valve body bolts — loose/too tight. 

4. Valve body dirty/sticking valves. 

5. Governor valve stuck. 

6. Output shaft collector body seal 
rings damaged. 

1. Check engine tune-up. 

2. Service as required. 

3. Tighten to specification. 

4. Air pressure test, note results. 
Determine source of 
contamination. Service as 
required. 

5. Perform governor test. Service as 
required. 

6. Sen/ice as required. 

Shifts 1-3 in © or D. 


1. Intermediate band out of 
adjustment. 

2. Damaged intermediate servo and/ 
or internal leaks. 

3. Improper band or clutch 
application, or oil pressure control 
system. 

4. Polished glazed band or drum. 

5. Dirty/sticky valve body, or 
governor. 

6. Governor valve stuck. 

7. Kickdown system out of 
adjustment. 

1. Adjust band. 

2. Perform air pressure test. Service 
front servo and/or internal leaks. 

3. Perform control pressure test. 

4. Service or replace band or drum. 

5. Clean, service or replace valve 
body or governor. 

6. Perform governor test. Service as 
required. 

7. Adjust kickdown system. 

Engine over-speeds o 

2-3 shift. 

1. Kickdown system damaged. 

2. Improper band or clutch 
application, or oil pressure control 
system. 

3. Damaged or worn reverse high 
clutch and/or intermediate servo 
piston. 

4. Intermediate servo piston seals cut, 
lealdng. 

5. Dirty or sticking valve body. 

6. Throttle valve stuck. 

7. Damaged vacuum diaphragm. 

1. Replace damaged parts. 

2. Perform control pressure test. 

3. Perform air pressure test. Service 
as required. 

4. Replace seals. Check for leaks. 

5. Clean, service or replace valve 
body. 

6. Service as required. 

7. Replace vacuum diaphragm. 


CC5883-2B 
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DIAGNOSIS AND TESTING IConZiued) 


DIAGNOSIS — AUTOMATIC TRANSMISSION 


CONDITION 

_ 

POSSIBLE CAUSE 

RESOLUTION 

Rough/shudder 3-2 shift at clos 
throttle in D. 


1. Incorrect engine idle or 
performance. 

2. Improper kickdown linkage 
adjustment. 

3. Improper clutch or band application 
or oil pressure control system. 

4. Improper governor operation. 

5. Dirty or sticking valve body. 

1. Tune, and adjust engine idle. 

2. Service or adjust kickdown 
linkage. 

3. Perform control pressure test. 

4. Perform governor test. Service as 
required. 

5. Clean, service or replace valve 
body. 

No 3-4 upshift. 

i\: ' ", ' •'>" 


1. 3-4 shift solenoid is not being 
energized electrically. Wires 
shorted or an open circuit. 

Circuit continuity: 

3-4 solenoid wire pin 52 should 
read approx. 20 ohm resistance. 

2. Trans, case connector and harness 
connector not seated. 

3. Malfunction of: 

• EEC IV processor 

• Vacuum line disconnected from 
map sensor. 

• Map sensor. 

• Throttle position sensor. 

• Vehicle speed sensor. 

4. Check O.D. band adjustment. 

5. Overdrive servo damaged or 
leaking. 

6. Polished or glazed overdrive band 
or drum. 

7. Contaminated or sticking 3-4 shift 
valve. 

8. Contaminated and sticking 3-4 
solenoid. 

1. Perform EEC IV diagnostic check 

— key on — engine off. 

Check circuit continuity with break¬ 
out box tool no. T83L-50, and volt 
ohm meter. 

Check power pin no. 57 (red lead) 
and 3-4 pin 52 (black lead). 

2. If not seated, check for 
contamination, clean and 
reconnect. 

Perform EEC IV diagnostic check 

— key on — engine off. 

3. Perform EEC IV diagnostic check 

— key on — engine off. 

4. Reset band to 2.0 turns. 

5. Check cover seal and piston 
assembly — replace if required. 

6. Service or replace. 

7. Clean or replace valve body. 

Check 3-4 shift valve for freedom 
of movement. 

8. Clean or replace 3-4 solenoid and 
filter sleeve assembly. 

Slipping 4 th Gear 


1. Check O.D. band adjustment. 

2. Overdrive servo damaged or 
leaking. 

3. Polished or glazed overdrive band 
or drum. 

1. Reset band to 2.0 turns. 

2. Check cover seal and piston 
assembly — replace if required. 

3. Service or replace. 

Engine stall speed exceeded in 
D or R. 


1. Vacuum system. 

2. Low main control pressure. 

1. Check and service vacuum 
system. 

2. Control pressure test. Check and 
clean valve body. Replace valve 
body gasket. Check or service 
pump. 


CC5884-2D 
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DIAGNOSIS AND TESTING (Continued) 



OlAQNOj 

SIS — AUTOMATIC TRANSMISSION — (Cont’d.) 


POSSIBLE CAUSE 

RESOLUTION 

Engine stall speed exet 
OK in (g), D, 2 and 1. 

■ 

1. Low/reverse servo/band damaged. 

2. Reverse and high clutch damaged. 

1. Check engine braking In f. If not 
OK, check service of replace if 
required the low/reverse servo and 
band. 

2. If low/reverse servo OK, check 
and repair reverse and high 
clutch. 

nn 

eded in @ or 

1. O/D one-way dutch or rear one¬ 
way dutch damaged. 

1. Check engine stall speeds in 2 
arid 1. 

If OK, repair O/D or rear one-way 
dutches. Clean transmission. 

1-2 upshift is above 64 
(40 mph) at moderate 

km/h 

icceleration. 

1. Vacuum system. 

2. Main control pressure. 

3. Governor damaged or worn. 

1. Check and service hoses and 
vacuum diaphragm if required. 

2. Control pressure test. 

3. Perform governor check. Replace 
or service governor. 


4. Clean, service or replace valve 
body. 


4. Dirty or sticking valve body. 
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DIAGNOSIS AND TESTING (Continued) 


DIAGNOSIS— AUTOMATIC TRANSMISSION 


CONDITION 


POSSIBLE CAUSE 

RESOLUTION 

Kickdown shift speeds too earl r 

1 

1. Kickdown system damaged. 

2. Main control pressure. 

3. Governor damaged or worn. ; 

1. Replace damaged parts. 

2. Perform control pressure test. 

3. Perform governor check. Replace 
or service governor. 

No kickdown into 2nd pear bet 
64-100 km/h (40-60 mph) in ( 
D. 

ea 

m 

1. Kickdown system damaged. 

2. Main control pressure. 

3. Dirty or sticking valve body. 

4. Kickdown cable over adjusted. 

1. Replace damaged parts. 

2. Perform control pressure test. 

3. Check kickdown valve. Clean or 
replace valve body. 

4. Adjust kickdown cable. 

No shift into 2nd gear with 
accelerator 3/4depressed at4< 
(25 mph) in © or D. 

km/h 

1. Main control pressure. 

2. Governor damaged or worn. 

3. Dirty or sticking valve body. 

1. Control pressure test. 

2. Check governor. 

3. Clean or replace valve body. 

When moving selector from (l 
D to manual 1, at 86 km/h (55 r 
with accelerator released, no bi 
felt from downshift to 2nd gear. 

1 

1. Main control pressure. 

2. Intermediate band out of 
adjustment. 

3. Overdrive clutch damaged. 

1. Perform control pressure test. 

2. Adjust band. Check intermediate 
servo. 

3. Repair or replace overdrive clutch. 

When moving selector from (£ 
D to manual 1, at 86 km/h (55 r 
with accelerator released, shift 
1st gear occurs over 72 km/h (4 
mph). 

iPltt 

m 

1. Main control pressure. 

2. Dirty or sticking valve body. 

3. Governor damaged or worn. 

4. Kickdown linkage misadjusted or 
stuck. 

1. Perform main control pressure 
test. 

2. Clean or replace valve body. 

3. Perform governor check. Replace 
or sen/ice governor. 

4. Adjust or repair kickdown linkage. 

When moving selector from (C 
D to manual 1, at 86 km/h (55 
with accelerator released. First 
shift occurs under 24 km/h (15 

> or 
ph) 
iear 
’Ph) 

1. Main control pressure. 

2. Dirty or sticking valve body. 

3. Low/reverse servo damaged. 

4. Governor damaged or worn. 

5. Overdrive clutch damaged. 

1. Perform control pressure test. 

2. Clean or replace valve body. 

3. Check and service as required. 

4. Perform governor check. Replace 
or service governor. 

5. Repair or replace as required. 


CC5898-2C 
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DIAGNOSIS AND TESTING (Continued) 

DIAGNOSIS — AUTOMATIC TRANSMISSION 



POSSIBLE CAUSE 

RESOLUTION 

1. Kickdown cable damaged. 

1. Replace damaged parts. 

2. Kickdown cable over adjusted. 

2. Adjust kickdown cable. 

3. Damaged internal lockdown linkage. 

3. Service internal kickdown linkage. 

4. Improper dutch or band application, or 
oil pressure control system. 

4. Perform control pressure test. 

5. Dirty or sticking governor. 

5. Service or replace governor, dean 
screen. 

6. Dirty or sticking valve body. 

6. Clean, service, or replace valve body. 

1. Linkage out of adjustment. 

1. Service or adjust linkage. 

2. Intermediate band out of adjustment. 

2. Adjust intermediate band. 

3. Improper band or dutch application, and 
one way dutch, or oil pressure control 
system. 

3. Perform control pressure test service 
dutch. 

4. Damaged or worn intermediate servo. 

4. Air pressure test check the 

intermediate servo. Service servo and 
or seals. 

5. Polished, glazed band or drum. 

5. Service or replace as required. 

6. Dirty or sticking valve body. 

6. Clean, service or replace valve body. 

1. Manual shaft linkage damaged/ 
misadjusted. 

1. Check and adjust or service as 
required. 

2. Inner manual lever nut loose. 

2. Tighten nut to specification. 

3. Manual lever retainer pin damaged. 

3. Adjust linkage and install pin. 

1. Improper fluid level. 

1. Perform fluid level check. 

2. Incorrect engine idle, or performance. 

2. Tune, or adjust engine idle. 

3. Improper dutch or band application, or 
oil pressure control system. 

3. Perform control pressure test. 

4. Restriction in cooler or lines. 

4. Service restriction. 

5. Seized converter one-way clutch. 

5. Replace one-way dutch. 

6. Dirty or sticking valve body. 

6. Clean, service or replace valve body. 

1. Case breather vent 

1. Check the vent for free breathing. 

Repair as required. 

2. Leakage at gasket, seals, etc. 

2. Remove all traces of krbe on exposed 
surfaces of transmission. Check the 
vent for free breathing. Operate 
transmission at normal temperatures 
and perform fluid leakage check. 

Service as required. 

1. Poor engine performance. 

1. Check engine tune up. 

2. Torque converter one-way dutch 
slipping. 

2. Replace torque converter. 

1. Improper fluid level. 

1. Perform fluid level check. 

2. Linkage out of adjustment. 

2. Service or adjust linkage. 

3. Improper band or clutch application, or 
oil pressure control system. 

3. Perform control pressure test. 

4. Cooler lines grouncfing. 

4. Free up cooler lines. 

5. Dirty or sticking valve body. 

5. Clean, service or replace valve body. 

6. Internal leakage or pump cavitation. 

6. Service as required. 

1. Low engine idle. 

1. Verify that engine idle speeds are set 
to specifications. 

2. Broken converter dutch shuttle valve 
spring. 

2. Replace converter dutch shuttle valve 
spring. 
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DIAGNOSIS AND TESTING (Continued) 



NOISY — OTHER THAN VALVE RESONANCE 


RESULT 


ACTION TO TAKE 


• Check for gear noisej to verify if within normal range. Noise within 
I normal range 




Noise not within 
normal range 



LINKAGE CHECK 


• Check linkage for proper adjustment, wear or 
damage. j 





FLUID CHECK 


Check the fluid for proper level and/or 
contamination.® I 


Normal condition. 


GO to 2. 


GO to 3. 

SERVICE, REPLACE 
and/or ADJUST linkage 
as required. 


GO to 4. 


Fluid level beneath (OK) ► ADD specified fluid to 
cross-hatched bring level within cross¬ 
area hatched area at 

operating temperature. 

Fluid (of$ DISASSEMBLE, CLEAN 

contaminated x — and SERVICE 

transmission. FLUSH 
torque converter and 
cooler. 


STALL TEST _ 

• Perform the Stall Tesl as described under Stall Test Noise stops (ok) ► GO to 5. 
in the Diagnosis and ' esting portion of this section. 

Noise doesn’t (o(Q ► EXAMINE torque 
stop converter and pump. 

SERVICE or REPLACE 
as required. Also 
CHECK for loose torque 
converter to flywheel 
housing bolts or nuts. 


®For definition of contamination, refer to Transmission Fluid Condition in the Diagnosis and Testing portion of this section. 

CC5885-2A 


Fluid level within (01 
cross-hatched Vv - 
area at operating 
temperature 


Fluid 

contaminated 
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DIAGNOSIS AND TESTING (Continued) 




SSiON NOISY — OTHER THAN VALVE RESONANCE (Cont’d.) 


RESULT 


ACTION TO TAKE 


5 I NOISE CHECK 



in all gears and check for noise. Noise doesn’t stop in GO to 6. 

any gear 

Noise stops in Low and ► SERVICE forward 


R only 


planetary and/or 
one-way clutch. 


Noise stops in 2, HIGH ►] SERVICE reverse 


and R only 


HIGH only 


6 I SPEEDOMETER GEAR 


• Remove the 



gear and check for noise. Noise stops 


Noise doesn’t stop 


ail 


planetary. 

SERVICE both 
planetaries. 


REPLACE speedometer 
gear. 

CHECK extension 
housing bushing, seal or 
driveshaft. SERVICE or 
REPLACE as required. 


CC5899-2A 


REMOVAL AND INSTALLATION 



Vacuum Diaphrac m 

Removal and Insta lation 

1. Disconnect tl e hose from the vacuum 
diaphragm. 

2. Remove the va cuum diaphragm retaining bolt 
and clamp. Do i ot pry or bend the clamp. Pull 
the vacuum di£ phragm from the transmission 
case. 

3. Remove the vacuum diaphragm control rod 
from transmiss on case. 

4. Install the vac aim diaphragm control rod in 
transmission c ise. 

5. Push the vacui m diaphragm into the case and 
secure with tie retaining clamp and bolt. 
Tighten the be t to 80-106 in-lbs (9-12 N-m). 

6. Install the va :uum diaphragm hose to the 
vacuum diaphi agm. 


RETAINING CLAMP 
AND BOLT 



VACUUM 

DIAPHRAGM 
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Oil Cooler Tube 

When fluid leakage is four d from the oil cooler, 
the cooler must be replaced. Cooler replacement is 
described in Section 07.02, ' ransmission Cooling. 

When one or more of the f uid cooler steel tubes 
must be replaced, each repU cement tube must be 
fabricated from the same si; e steel tubing as the 
original line. 


Using the old tube as a guide, bend the new tube 
as required. Add the necessary fittings, and install 
the tube. Make sure that the replacement tube has 
adequate clearance to other components, 
especially the exhaust system and parts having 
sharp edges. 

After the fittings have been tightened, add fluid as 
needed, and check for fluid leaks. 
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REMOVAL AND INSTALLATION (Continued) 


Vacuum Tubes 

Refer to the following illustrations for vacuum tube 
installation. 


VACUUM TUBE INSTALLATION 
3.cl EFI GASOLINE ENGINE 


1/4 INCH 

PORT FOR MASS 
AIR PRESSURE 



PARALLEL TO 
TOP OF ENGINE 


3/16 INCH PORT FOR FUEL 
PRESSURE REGULATOR 

1/4 NCH 
PORT FOF EGR' 


1/4 INCH 
PORT FOR AIR 
CONDITIONING 


3/8 INCH PORTL 
FOR POWER BRAKEf 


5/16 INCH 
PORT FOR 
SPEED CONTROL 


1/4 INCH PORT 
FOR AUTOMATIC 
TRANSMISSION 


FITTING AND 
CAP ASSEMBLY 
9D446 


C7077-JA 


CLEANING AND INSPECTION 



Transmission 

It is important 
transmission comp 
cooler, cooler line 
governor, all clutct 
any transmission 
contamination. The 
cause for recurrin 
must be removed 
transmission is p 
cleaning of debris 
ball is often omitte 
repeat servicing o 

Clean the parts 
moisture-free air to c 
fluid passages. 


to completely clean all 
>nents, including converter, 
i, main control valve body, 
es, and all check balls after 
servicing that generates 
te contaminants are a major 
transmission troubles and 
rom the system before the 
jt back into service. The 
From the direct clutch check 
I. This omission can lead to a 
the transmission. 

vith suitable solvent and use 
ry off all the parts and clean out 


The compositio 
synthetic seals sho 
degreaser or with ar 
clean these parts, 
cloth. New clutch pi 
in transmission fluic 
type for fifteen min 


i clutch plates, bands and 
ild not be cleaned in a vapor 
iy type of detergent solution. To 
wipe them off with a lint-free 
ites or bands should be soaked 
specified for that transmission 
ites before being assembled. 


Control Valve Body 

1. Clean all parts thoroughly in clean solvent, and 
blow dry with moisture-free compressed air. 

2. Inspect all valve and plug bores for scores. 
Check all fluid passages for obstructions. 
Inspect the check valve for free movement. 
Inspect all mating surfaces for burrs or 
distortion. Inspect all plugs and valves for burrs 
or scores. Use crocus cloth to polish valves and 
plugs. Avoid rounding the sharp edges of the 
valves and plugs with the cloth. 

3. Inspect all springs for distortion. Check all 
valves and plugs for free movement in their 
respective bores. Valves and plugs, when dry, 
must fall from their own weight in their 
respective bores. 

4. Roll the manual valve on a flat surface to check 
for bent condition. 

NOTE: Refer to Section 07-01 a, Automatic 

Transmission A4LD for the location of all valves and 

shuttle balls. 
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CLEANING AND INSPECTION (Continued) 


Overdrive and Intermed iate Servos 

1. Inspect the servo bore for cracks, the servo 
piston for damage, anc the piston bore and 
servo piston stem for scores. Check fluid 
passages for obstructio is. Replace damaged 
seals. 

2. Check the servo spring < nd servo band strut(s) 
for distortion. 

3. Inspect the cover seal ar d gasket cover sealing 
surface for damage. 

4. Inspect the band lining f >r excessive wear and 
for proper bonding to th 3 metal band. 

NOTE: Identify servo covers, ristons, and springs by 

a tag for proper identificatior. 


INTERMEDIATE 

SERVO 

ASSEMBLY 


6. Replace damaged cover seal. 

7. Replace piston seals if damaged. 




LOW-REVERSE 

SERVO 







\W D5565-1B 


Extension Housing 

1. Inspect the housing for cracks. Inspect the 
gasket surface for burrs or warpage. 

2. Inspect the bushing for scores or wear. Replace 
if required. 

3. Inspect the rear seal for hardness, cracks, or 
wear. If the seal shows wear or deterioration, 
replace the seal. 

4. Inspect the seal counterbore and remove all 
burrs and scores with crocus cloth. 

5. Check the vent for obstructions. 


Low-Reverse Servo 

1. Inspect the bore for scor 

2. Check the fluid passage; for obstructions. 

3. Inspect the band for distortion. Inspect the 
band ends for cracks. 

4. Inspect the servo spring or distortion. 

5. Inspect the band lining fo ■ excessive wear and 
for proper bonding to the metal band. 


Governor 


Inspect the governor valves and bore for 
scores. Minor scores may be removed from the 
valves with crocus doth. Replace the governor 
if the valves or body is deeply scored. 

Check for free movement of the valve in the 
bore. The valve should slide freely of its own 
weight in the bore when dry. Inspect fluid 
passages in the valve body and collector body 
for obstructions. All fluid passages must be 
clean. 
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CLEANING AND INSPECTION (Continued) 


i 


3. Inspect the mating surfaces of the governor 
body and collectorbody for burrs and distortion. 
Mating surfaces must be smooth and flat. 


.OUTER 

WEIGHT 


GOVERNOR 

BODY 


PRIMARY 

VALVE 


Pump 


1 . 

Inspect the mati 
and case for bu 

tg surfaces Of the pump body 
rs. 

2. 

Inspect the dri 
surface for scoi 
burrs. 

re and driven gear bearing 
es and check gear teeth for 

3. 

Inspect the fron 
and the pump b 

t pump seal for cuts or nicks, 
jshing for scoring. 

4. 

Check the fluid 

sassages for obstructions. 

5. 

If any parts are f 
the pump as a u 
be removed wit 

)und damaged or worn, replace 
lit. Minor burrs and scores may 
l crocus cloth. 



Forward Clutch 


CLUTCH 

CYLINDER 


CLUTCH 

PISTON 



PISTON SEAL 


A4LD FORWARD CLUTCH PISTON 
CHECK BALLS 


CLUTCH 

CYLINDER 



A4LD REVERSE-HIGH AND OVERDRIVE 
CLUTCH CYLINDERS (STAMPED STEEL) 


C5891-1B 


Inspect the clutch cylinder thrust surfaces, 
piston bore, and clutch plate serrations for 
scores or burrs. Minor scores or burrs may be 
removed with crocus cloth. Replace the clutch 
cylinder if it is badly scored or damaged. 

Check the fluid pressure in the clutch cylinder 
for obstructions. Clean out all fluid passages. 
Inspect the clutch piston for scores and replace 
if necessary. Inspect the piston check ball for 
freedom of movement and proper seating. 

Check the clutch release springs for distortion 
and cracks. Replace the springs if they are 
distorted or cracked. 

Inspect the composition clutch plates, steel 
clutch plates, and clutch pressure plate for 
worn or scored bearing surface. Replace all 
parts that are deeply scored. 

Check the clutch plates for flatness and fit on 
the clutch hub serrations. Discard any plate that 
does not slide freely on the serrations or that is 
not flat. 

Check the clutch hub thrust surfaces for scores 
and the clutch hub splines for wear. 

Check the input shaft for damaged or worn 
splines. Replace shaft if the splines are 
excessively worn. Inspect the bushing in the 
stator support for scores. 
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CLEANING AND INSPECTION (Continued) 


End Play Check 

1. Insert End Play 


hecking Tool, T80L-7902-A 
mpeller hub, until it bottoms. 

THREADED 
INNER POST 


SLEEVE 


END PLAY 
CHECKING TOOL 
T80L-7902-A 
INSTALLED INTO 
CONVERTER 



C5893-1B 


Expand the sle >ve in the turbine spline by 
tightening the thi eaded inner post until the tool 
is securely lock< d in the spline. 

Attach a Dial In dicator with Bracketry TOOL- 
4201-C to the E id Play Checking Tool, T80L- 
7902-A. Positioi the indicator button on the 
converter impel er housing, and set the dial 
face at 0 (zero) 

Lift the tool upw ird as far as it will go and note 
the indicator re iding. The indicator reading is 
the total end pli y which the turbine and stator 
share. Replace the converter unit if the total 
end play exceeds the limits. End play 
specifications < re listed at the end of this 
Section under 5 pecifications. 

Loosen the thre aded inner post to free the tool, 
and then remo' e the tool from the converter. 


DIAL INDICATOR 
WITH BRACKETRY . 
TOOL-4201-C A 



END PLAY 
<• CHECKING TOOL 
T80L-7902-A 


TORQUE 

CONVERTER 


D5723-1A 
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2. Insert the one-way clutchl holding tool in one of 
the grooves in the stator thrust washer. 

3. Insert the Converter One Way Clutch Torquing 
Tool, T77L-7902-B in tie converter impeller 
hub so as to engage the one-way clutch inner 
race. 

4. Attach a torque wrench i o the one-way clutch 
torquing tool. With the oi le-way clutch holding 
tool held stationary, turj» the torque wrench 


counterclockwise. The converter one-way 
clutch should lock up and hold a 14 N-m (10 
ft-lb) torque. The converter one-way clutch 
should rotate freely in a clockwise direction. Try 
the one-way clutch for lock-up and hold in at 
least five different locations around the 
converter. 

If the one-way clutch fails to lock up and hold at 
14 N-m (10 ft-lb) torque, replace the torque 
converter. 


TORQUE WRENCH 


ONE-WAY CLUTCH 
HOLDING TOOL 


FREE 

TURNING 


FREE TURNING 







LOCK-UP 


£ ^ 






CONVERTER ONE-WAY CLUTCH 
TORQUING TOOL 
T77L-7902-B 


C5895-2C 
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CLEANING AND INSPECTION (Continued) 


Stator To Impeller Interference Check 


1. Position the front 
with the spline 
pointing up. 


lump assembly on a bench 
nd of the stator support 


Mount a converter bn the pump with the splines 
on the one-way dutch inner race engaging the 
mating splines of the stator support. The 
impeller hub will t len engage the pump drive 
gear. 

Hold the pump st itionary and try to rotate the 
torque convener both clockwise and 
counterclockwise. The converter should rotate 
freely without ary signs of interference or 
scraping within th 3 converter assembly. 

If there is an indi< ation of scraping, the trailing 
edges of the stai Dr blades may be interfering 
with the leading e lges of the impeller blades. In 
such cases, repU ce the converter. 


TORQUE — 
CONVERTER 


ROTATE TF* CONVERTER 
CLOCKWISE AND 
COUNTEH CLOCKWISE 


HOLD THE PliMF 
STATIONARY 



Pinion Carriers 

Individual parts uf the planet carriers are not 
serviceable. 


1. Check the pi 
assemblies fc 
disengagement 
either conditior 
assembly, the 
checked for z 
restake the j 
restaking, the i 
into the carriei 
inch) below th 


is and shafts in the planet 
r loose fit and/or complete 
. Use a new planet assembly if 
exists. Before installing a planet 
shaft retaining pins should be 
jequate staking. If necessary, 
ins before installation. When 
Staining pins must not be driven 
any further than 1.0mm (0.040 
i surface of the carrier. 


2. inspect the linion gears for damaged or 
excessively w >rn teeth. 

3. Check for fret rotation of the pinion gears. 


Stator Support 

1. Inspect the stator support splines for burrs and 
wear. 

2. Check the oil ring grooves in the stator support 
for nicks, burrs or damaged edges. 

3. Check the front and rear bushings of the stator 
support for wear or scoring. 

4. Check the front pump support seal. 

5. Check seal rings for damage. 


Case 

Inspect the case for cracks and stripped threads. 
Inspect the gasket surfaces and mating surfaces for 
burrs. Check the vent for obstructions, and check all 
fluid passages for obstructions and leakage. 

Inspect the case bushing for scores. Check all 
parking linkage parts for wear or damage. 

If a transmission case thread is damaged, Service 
kits may be purchased from local jobbers. To repair 
a damaged thread, the following procedures should 
be carefully followed: 

1. Drill out the damaged threads, using the same 
drill size as the thread outside diameter. For 

example, Use a 5/16 inch drill for a 5/16-18 
thread. 

2. Select the proper special tap and tap the drilled 
hole. The tap is marked for the size of the 
thread being repaired. Thus, the special tap 
marked 5/16-18 will not cut the same thread as 
a standard 5/16-18 tap. It does cut a thread 
large enough to accommodate the insert, and 
after the insert is installed, the original thread 
size (5/16-18) is restored. 

3. Select the proper coil inserting tool. These tools 
are marked with the thread size being repaired. 
Place the insert on the tool and adjust the 
sleeve to the length of the insert being used. 
Press the insert against the face of the tapped 
hole. Turn the tool clockwise and wind the 
insert into the hole until the insert is 1 /2 turn 
below the face. 

4. Working through the insert, bend the insert tang 
straight up and down until it breaks off at the 
notch. 

5. Improperly installed inserts can be removed 
with the extractor tool. Place the extractor tool 
in the insert with the blade resting against the 
top coil 1 /4 to 1 12 turn away from the end of the 
coil. Tap the tool sharply with a hammer until 
the blade cuts into the insert. Exert downward 
pressure on the tool and turn it 
counterclockwise until the insert is removed. 
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SPECIFICATIONS 


STALL SPEH) SPECIFICATIONS 


Vehicle Application 


Aerostar 


Ranger, Bronco H 


Engine Me. 



Converter 

Size 


10-1/4 Inches 


10-1/4 Inches 


10-1/4 Inches 


Stan Speed RPM 



•iui; 





No Cdor/No Color 


Black/No Color 


No Color/Otrve 


Pvt No. 
(7A380) 


85GT-AA 


85GT-AA 


85GT-AA 


Throttle Valve Rod 


Length 


No Selection 



SAD — Single Area Diaphragm 
HAD — High Altitude Diaphragm 


ROTUNDA EQUIPMENT 


Number Description 


014-00028 Torque Converter! Cleaner 


014-00737 Automatic Transmission Tester 


021-00014 Vacuum Tester 


021-00054 Torque Converter! Leak Detector 


059-00008 Vacuum and Pressure Tester 


TORQUE-CONVERTER END-PLAY 



Number 

Description 

T77L-7902-8 

Converter One-Way Clutch Torquing Tool 

T80L-7902-A 

Torque Converter End Play Checking Tool 

TOOL-4201-C 

Dial indicator with Bracketry 

D64L-7902-A 

One-Way Clutch Holding Tool 

T83L-50 

Break-Out Box 






Converter End-Play 


New or Rebuilt Converter 


Used Converter 


Inch 


0.023 Max. 


1.27 Max. 


Inch 


0.050 Max. 


CD4698-2C 


AUTOMATIC TRANSMISSION REFILL CAPACITY A4LD** 


Vehicle 

Engine 

Approximate Refill Capacity* 

U.S. Quarts 

Liters 

Aerostar 

3.0L 

9.5 

9.0 

Ranger 4x2 

2.3L, 2.9L 

9.5 

9.0 

Bronco II 4x2 

2.9L 

9.5 

9.0 

Ranger 4x4 

Bronco II 4x4 

2.9L 

10.0 

9.5 


’Approximate dry capacity, includes cooler 
Check level at normal operating temperati 
If it is necessary to add or replace fluids, us 
shown below: 

”A4LD transmission — Use fluids meeting 


lines. Fluid level indicator should be used to determine actual fluid requirements and fluid specifications. 

8 DO NOT OVERFILL 

only fluids which have been certified by the supplier as meeting one of the Ford Motor Company specifications 


Motorcraft MERCON* WSP-M2C185-A. 


C05834-2C 
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SECTION 07-01A Automatic Transmission—A4LD 
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VEHICLE APPLIC/ 

TION 

Aerostar, Ranger and 

Bronco II Vehicles Equipped 

with Automatic Transi 

nissions. 

DESCRIPTION 

- 



The A4LD is a 41-speed automatic overdrive 
transmission with a fo :k-up torque converter. 

It is controlled by el< ctronic controls integrated in 
the on-board EEC IV system. These controls 
operate a piston/plate clutch in the torque converter 
that eliminates torque converter slip when applied. 
On 3.0L vehicles EEC IV also controls a 3-4 shift 
solenoid for 3-4 and 4 -3 shifts. 

The electronic conti ol (EEC IV) of the converter 
clutch prevents its application in engine modes 


where NVH (noise, vibration and harshness) 
concerns are most evident in solid-drive 
transmissions. These modes are: 

• Tip-in/tip-out 

• Application of brakes 

• Closed throttle 

• Cold engine 

• Very heavy/wide open throttle 

• Low engine speed to minimize lugging boom 
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DESCRIPTION (Continued) 


The main control (valv 
supplying fluid for torque 
pressue for applying ba) 
contains an onboard 
electronically contro 
hydraulically operates the i 
converter to provide a "sc 


e body), in addition to 
conveter operation and 
ids and clutches, also 
computer (EEC IV) 
lied solenoid which 
piston/plate clutch in the 
Hid drive" function. 


OVERDRIVE 
BAND 
i A 


A4LD NAAO AUTOMATIC OVERDRIVE TRANSMISSION 
(BAND AND CLUTCH APPLICATION/GEAR RATIO) 

OVERDRIVE rfuprcp 

ONF WAV nfcVCH&t 

>1 IITTH AND H,GH 10) 

OVERDRIVE p CLUTCH RE 

r't i itou ^ g n 


OVERDRIVE 

CLUTCH 

B 


'INTERMEDIATE 
BAND ^ 
0 / 


LOW AND 
REVERSE 
BAND 
G 



The transmission also provides wide open throttle 
forced downshifts. When driving in excess of 
approximately 64 km/h (40 mph) and with the 
accelerator fully depressed to the floor, the 
transmission will downshift to second gear for 
maximum acceleration. If the accelerator is 
depressed fully to the floor at speeds below 48-56 
km/h (30-35 mph) the transmission will downshift to 
first gear. 1 

The transmission operations, provided by seven 
operator selected positions of th4 selector lever, are 
as follows: ' 

P, R and N—same as other Ford automatic 
transmissions. 


Overdrive Normal driving position. Selection 
of this position provides all automatic shifts including 
the application and release of the converter clutch. 
The transmission may also be shifted manually 
between all forward ranges. 

D— Drive Selection of this position provides all 
automatic shifts, including the application and 
release of the converter clutch, except the shift into 
overdrive. This position can be used when overdrive 
is not wanted such as hilly/mountainous terrain or 
trailing/towing. 
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DESCRIPTION (Continued) 


DIAGNOSIS AND TESTING 


2—Manual Second 

provides only second 


Selection of this position 
I gear operation regardless of 
vehicle speed. It is useful for start-up on slippery 
surfaces or to provide engine braking on 
downgrades. 

1—Manual Low Selection of this position at start¬ 
up or when selected at lower speeds, provides only 
low (1st) gear operation. Selection of this position at 
higher speeds results In a downshift to second gear. 
An automatic downshift to low will occur when 
^es to approximately 48 km/h 
on axle ratio and tire size, 
lission will stay in low until the 
bd to another position. 


vehicle speed decree 
(30 mph), depending 
Once in low, the transit 
selector lever is move 

When operating in 
transmission will aut< 
to second and from 
fourth gear overdrf 
decreases engine Rl 
the vehicle approach! 
and the driver eases 
Dependent upon a< 
speed, the converter 
clutch application is 
and vehicle speed 
hydraulics and on 
controls (EEC IV). It 
well as in fourth, 
transmission may be 
"shifts” (in the oven 
5-speed transmissioi 

have 


he overdrive © position, the 
latically shift gears from first 
ond to third and third to 
The shift into overdrive 
M by 25% and occurs when 
is the desired cruising speed 
up on the accelerator pedal, 
aleration rate and vehicle 
lutch will apply. The converter 
iased on both engine speed 
by combined transmission 
board computer electronic 
n be applied in third gear as 
■cause of this feature, the 
ensed as executing as many 
rive © position) as would a 


Two functions 
A4LD transmission 
requires acceleration 
grades or driving intol 
are: 


been incorporated in the 
[for times when the driver 
pr more power for negotiating 
very strong headwinds. They 


e converter clutch to achieve 
from the resultant increase in 


• Disengagement of th 
added acceleration^ 
engine speed. 

• A part throttle 4-3 |OD to direct drive) downshift 
for further acceleration. 

These events can ajlso occur during cruise control 
operation when more power is required to maintain 
the selected speed. j 

While driving at highway speeds, four different 
engine speeds can pe obtained by transmission 
operation in: 

1. Overdrive with the converter clutch engaged 
(lowest engine speed for best fuel economy). 

2. Overdrive with the converter clutch disengaged 
(slightly higher engine speed for improved 
acceleration). 

3. Third gear (direct drive). 

4. Full throttle in second gear for maximum 
acceleration. 


For diagnostic and testing procedures, refer to 
Section 07-01, Automatic Transmission General 
Service. 

NOTE: Diagnosis and testing may be performed with 
the Rotunda Automatic Transmission Tester, 014- 
00737 or equivalent, following the manufacturer's 
instructions. 


ADJUSTMENTS 


Kickdown Cable 

The self-adjusting kickdown cable is attached to 
the accelerator pedal near the accelerator cable. 
The kickdown cable is routed from the transmission 
through the dash to the accelerator pedal. A seif- 
adjuster mechanism is located in the engine 
compartment at the inlet for the cable on the dash. 

The kickdown cable is self-adjusting over a 
tolerance range of 1.0 inch. If the cable requires 
readjustment, reset the cable by depressing the 
semi-circular metal tab on the.self-adjuster 
mechanism and pulling the cable forward (towards 
the front of the vehicle) to the "zero" position 
setting. The cable will then automatically readjust to 
the proper length when the accelerator pedal is 
depressed to the kickdown position. A clicking 
sound may be audible from the automatic ratchet 
self-adjuster when the pedal is depressed and this 
sound is normal. 

For additional information, refer to Section 10-02, 
Foot Operated Acceleration Control. 


REMOVAL AND INSTALLATION 


Transmission 

Removal 

1. Disconnect the battery negative cable. 

2. Raise the vehicle on a hoist. 

3. Place a drain pan under the transmission fluid 
pan. Starting at the rear of the pan and working 
toward the front, loosen the attaching bolts ana 
allow the fluid to drain. Then remove all of the 
pan attaching bolts except two at the front, to 
allow the fluid to further drain. After all the fluid 
has drained, install two bolts on the rear side of 
the pan to temporarily hold it in place. 

4. Remove the converter access cover from the 
converter housing. Remove one (1) bolt on the 
access cover of 6 cylinder applications (2.9L), 
pivot/swing cover open. 

5. Remove the four flywheel to converter 
attaching nuts by placing a 22mm socket and 
breaker bar on the crankshaft pulley attaching 
bolt. Rotate the pulley clockwise (as viewed 
from the front) to gain access to each of the 
nuts. 
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REMOVAL AND INSTALLATION (Continued) 


CAUTION: On 2.3L bei 
engines, never roti 
counterclockwise direr 


driven overhead cam 
te the pulley in a 
Ion (as viewed from the 


6. Scribe a mark indexing the driveshaft to the rear 
axle flange. Remove the driveshaft (refer to 
Section 05.00, Driveline) and install the 
extension housing seal replacer tool in the 
extension housing. 



8 . 


9. 


10 . 


11 . 


Remove the speedometer cable from the 
extension housing. 

Disconnect the shift rbd at the transmission 
manual lever. Remove tie kickdown cable from 
the ball stud lever. Depress the tab on the cable 
downshift retainer and femove the cable from 
the bracket. 

Remove the starter-jo-converter housing 
attaching bolts and position the starter out of 
the way. 

Disconnect the neutral istart switch wires and 
the converter clutch solenoid connector. 


Remove the vacuum line 
vacuum modulator; 


from the transmission 


12. Position a transmission jack under the 
transmission and raise | slightly. 


13. Remove the engine 
crossmember bolts. 


rear support-to- 


14. Remove the crossmdmber-to-frame side 
support - attaching bolts and remove the 
crossmember msulatdr and support and 
damper. Refer to Seqtion 02-03, Engine/ 
Transmission Mounting, j 




15. Lower the jack under the transmission and 
allow the transmission to hang. 

16. Position a jack to the front of the engine and 
raise the engine to gain access to the two upper 
converter housing-to-engine attaching bolts on 
Ranger and Bronco II vehicles. 

17. Disconnect the oil cooler lines at the 
transmission. Plug all openings to keep out dirt. 

18. Remove the-lower converter housing-to-engine 
attaching bolts. 

19. Remove the transmission filler tube. 

20. Secure the transmission to the jack with a 
safety chain. 

21. Remove the two upper converter housin a-to - 
engine attaching bolts. Move the transmisSph 
to the rear so it disengages from the dowel pins 
and the converter is disengaged from the 
flywheel. Lower the transmission from the 
vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: if the transmission is to be removed for a 
period of time, support the engine with a safety 
stand and wood block. 


COOLER 

LINE 

FITTINGS 



D5607-1A 


Installation 

1. Position the converter to the transmission 
making sure the bonverter hub is fully engaged 
in the pump gearj To accomplish this, push and 
rotate the converter until two (2) "bumps" are 
felt. Keep pushing and rotating until dimension 
"A" shown below, is reached. 

NOTE: Make sure (he torque converter rotates 
freely and is not boupd up. 

Dimension "A" should be: 

Minimum: 10.23mm (7/16 in) 

Maximum: 14.43mm (9/16 in) 



05608-10 


2. With the converter properly installed, place the 
transmission ort the jack and secure with a 
safety chain. . 

3. Rotate the converter so the drive studs are in 
alignment with tieir holes in the flywheel. 


4. With the transmission mounted on a 
transmission jack, move the converter and 
transmission assembly forward into position 
being careful not to damage the flywheel and 
the converter pilot. 

During this move, to avoid damage, do not 
allow the transmission to get into a nose down 
position as this will cause the converter to move 
forward and disengage from the pump gear. The 
converter housing is piloted into position by 
dowels in the rear of the engine block. The 
converter must rest squarely against the 
flywheel. This indicates that the converter pilot 
is not binding in the engine crankshaft. 

5. Install two (2) converter housing-to-engine 
attaching bolts at the engine dowel locations. 
Tighten to 38-51 N-m (28-38 ft-lb). 

6. Install the remaining converter housing-to- 
engine attaching bolts and tighten to 38-51 
N-m (28-38 ft-lb). 

7. Remove the safety chain from the transmission. 

8. Insert the filler tube in the stub tube and secure 
it to the cylinder block with the attaching bolt. 
Tighten the bolt to 38-51 N-m (28-38 ft-lb). If 
the stub tube is loosened or dislodged, it should 
be replaced. 

9. Install the oil cooler lines in the retaining clip at 
the cylinder block. Connect the lines to the 
transmission case. 

10. Remove the jack supporting the front of the 
engine. 

11. Raise the transmission. Position the 
crossmember, insulator and support and 
damper to the frame side supports and install 
the attaching bolts. Tighten the bolts to 27-41 
N-m (20-30 ft-lb). Refer to Section 02.03, 
Engine/Transmission Mounting. 

12. Lower the transmission and install the rear 
engine support-to-crossmember nut. Tighten 
the bolt to 82-108 N-m (60-80 ft-lb). 

13. Remove the transmission jack. 

14. Install the vacuum hose on the transmission 
vacuum unit. Install the vacuum line into the 
retaining clip. 

15. Connect the neutral start switch plug to the 
switch. Install the converter clutch solenoid 
connector. 

16. Install the starter and tighten the attaching bolts 
to 20-27 N-m (15-20 ft-lb). 

17. Install the four flywheel-to-converter attaching 
nuts. 

When assembling the flywheel to the converter, 
first install the attaching nuts and tighten to 
27-46 N-m (20-34 ft-lb). 
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REMOVAL AND INST ALU 

VTION (Continued) 

18. Install the converter ac 

plate bolts. Tighten the 
16 ft-lb). * 

19. Connect the muffler in 
manifold if disconnecte 

20. Connect the transmis 

manual lever. j 

21. Connect the downshift 
lever. 

22; Install the speedometp 
Section 13-02, Speedy 

23. Install the driveshaft it 
the driveshaft and rfe 
alignment. Tighten thee 
attaching nuts to 95-lfe 

24. Adjust the manual arj< 

required. } 

25. Lower the vehicle, j 
negative cable. Fill tfi 
proper level with the si 

Pour in five quarts of fl 
and add fluid as requin 

26. Check the transmissid 
and oil cooler lines for! 

cess cover and adapter i 
bolts to 16-22 N-m (12- j 

let pipe to the exhaust 
d for removal. 

sion shift rod to the 

cable to the downshift 

r cable as described in 
meter/Odometer. 

> the marks scribed on 
ar axle flange are in 
:ompanion flange U-bolt 

0 N-m (70-95 ft-lb). 

1 downshift linkage as 

Connect the battery 
e transmission to the 
lecified fluid. 

iid; then run the engine 
ad. 

n, converter assembly 
leaks. 



Control Valve Body 

Removal 

1. Raise the vehicle on a h 
and pan is accessible. 

2. Loosen the pan attach 
fluid from the transmissi 

to be used again, fiitt 
100 mesh screen. Reu 
in good condition. 

3. Remove the transmiss 
bolts, pan and gasket. 

4. Remove the filter scree 

5. Remove low-reverse se 
and gasket, 

6. Disconnect the two v 
Clutch solenoid and tt* 
shift solenoid on 2.9 ar 

7. Remove the bolts from 

Note that the bolts ar 
and their locations a 
bolt locations on 
transmissions. Carefu 
the case while unlock 
selector lever connec 

_ • ■ 

. 

cist so the transmission 

Ing bolts and drain the 

pn. If the same fluid is 
fr the fluid through a 
be the fluid only if it is 

pn fluid pan attaching 

i and O-rings. 

/o cover, piston, spring 

rres at the converter 
two wires at the 3-4 
3.0L vehicles. 

1 ie control valve body. 

t of different lengths 
r i different from the 
other automatic 

1 f ease the body from 
i g and detaching the 
t ng rod. 



Installation 

1. Clean and inspect the valve body, as described 
in Section 07-01, Automatic Transmission 
General Service, prior to installation. 

2. Attach and lock the selector lever connecting 

rod (Z-Link) to the manual valve and ease the 
control body into the case. * 

CAUTION: Use care not to bend selector lever 

connecting rod (Z-Link). 

3. Insert the correct length bolts, fingertight, in 
holes A and B to position the control body to the 
case. 

4. Insert all remaining bolts (correct length) except 
the filter screen bolt and tighten to 
specification. 

5. Remove the bolt from hole A and install the 
detent spring to bolt, then reassemble and 
tighten A and B locations to specification. 

6. Install the low-reverse servo cover, piston, 
spring and gasket. 

7. Connect the two clutch converter solenoid 
wires. 

8. Clean the filter screen with solvent. Then install 
the filter screen O-ring and filter screen. 

9. Using a new gasket, install the fluid pan. 
Tighten the retaining bolts to 11 -13.5 N • m (8-10 
ft-lb). 

10. Lower the vehicle and fill the transmission with 
the proper grade and quantity of fluid. 

Pour in three quarts of fluid; then run the engine 
and add fluid as required. 

11. Operate the vehicle and check for leaks. 






















REMOVAL AND INSTALLATION (Continued) 


























REMOVAL AND INSTALLATION (Continued) 


Low-Reverse Servo 

Removal 

1. Raise the vehicle on a hoist. 

2. Place a drain pan uncjer the transmission fluid 
pan. Starting at the rear of the pan and working 
toward the front, loosen the attaching bolts and 
allow the fluid to drain. Remove all of the pan 
attaching bolts except two at the front to allow 
the fluid to further drain. Finally remove all of 
the bolts and remove-the pan. 

i 

3. Remove the oil filter screen and gasket. 


4. Remove the retaining screws and remove the 
low-reverse servo cover, piston, spring and 
gasket. 


LOW- 

REVERSE 

SERVO 

PISTON 




Installation 


1. Install the low-reverse servo piston and spring 
in the servo housing. 

2. Install the servo cover fnd the gasket. 

3. Clean and replace the filter screen and gasket. 

4. Position the transmission fluid pan and a new 

gasket and install the retaining screws in two 
steps. | 

5. Refill the transmission With the proper grade 
and quantity of fluid. 

Pour in three quarts of fluid; then run the engine 
and add fluid as required. 

6. Operate the vehicle anq check for leaks. 


Extension Housing Oil Seal 

Removal and Installation 

1. Raise the vehicle on a hoist. 

2. Remove the driveshaft. (Refer to Section 
05-00, Driveline. Make scribe marks on the 
driveshaft end yoke and the rear axle 
companion flange to assure proper positioning 
of the driveshaft during assembly. 

3. Remove the oil seal using Extension Housing 
Seal Remover T71P-7657-A or equivalent. 

4. Remove the extension housing bushing using 
Extension Housing Bushing Remover T77L- 
7697-E or equivalent. 

5. Install the new extension housing bushing using 
Extension Housing Bushing Installer T77L- 
7697-F or equivalent. 

6. Before installing a new seal, inspect the sealing 
surface of the universal joint yoke for scores. If 
scoring is found, replace the yoke. 


EXTENSION 

HOUSING' 


EXTENSION HOUSING 
SEAL REMOVER 
TOOL NO. T71P-7657-A 




EXTENSION 
’ HOUSING 


- O o\l 


EXTENSION 

HOUSING 

BUSHING REMOVER 
TOOL NO. T77L-7697-E 


7. Inspect the counterbore of the housing for 
burrs. Remove any burrs with crocus cloth. 

8. Install the new oil seal using Extension Housing 
Seal Installer T74P-77052-A or equivalent. 
Coat the inside diameter at the end of the 
rubber boot portion of the seal with Long-Life 
Lubricant C1AZ-19590-BA (ESA-M1C75-B) or 
equivalent lubricant. Coat the front universal 
joint spline with Long-Life Lubricant C1AZ- 
19590-BA (ESA-M1C75-B) or equivalent. 

9. Install the driveshaft using the scribe mark as a 
guide to assure correct balance. (Refer to 
Section 05-00, Driveline.) 
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REMOVAL AND INS1 

‘ALLATION (Continued) 

10. Lower the vehicle 

i and check the oil level in the 

transmission. Ad 

' 

i oil if necessary. 

EXTENSION 

EXTENSION HOUSING 

HOUSING 

. BUSHING INSTALLER 





Extension Housing 

Removal I 

1. Raise the vehicle on a hoist. 

2. Remove the driveshaft. (Refer to Section 
05-00, Drivelinel. Make scribe marks on the 
driveshaft end yoke and rear axle companion 
flange to assure proper positioning of the 
driveshaft durina assembly. 

3. Support the transmission with a transmission 
jack. 

4. Remove the speedometer cable from the 
extension housipg. 

5. Remove the rfear support-to-crossmember 
attaching bolts or nuts. 

6. Raise the transmission slightly and remove the 
rear support frojn the extension housing. 


Loosen the extension housing bolts and allow 
the transmission fluid to drain. 

Remove the bqlts and remove the extension 
housing. j 



















REMOVAL AND INSTALLATION (Continued) 


9. Lower the vehicle and fill the transmission with 
fluid, adding as required while running the 
engine. 

10. Check the extension housing area for fluid 
leakage. 


OPERATING PARKING HODi 
MUST SEAT CORRECTLY | 


# 





Governor j 

Removal j 

1. Remove the extension housing as described. 

2. Remove governor body to oil collector body 


Defy to oil 

attaching bolts. j 

3. Remove governor body, valve, spring and 
weight from collector oody. 

NOTE: Components are mot retained once the 
governor body to oil collector body attaching bolts 
have been removed. It is therefore necessary to 
hold the governor body and components while 
removing or installing. 


iy, valve, spring and 
Ddy. 

lot retained once the 


ind components while 


THRUST 
WASHER NQ|12 



GOVERNOR 

ASSEMBLY 


Installation 

1. Assemble governor body and components. 

2. Position governor body over the oil feed holes 
of the oil collector body. 

3. Install the governor body to oil collector body 
attaching bolts arid tighten to specification. 

4. Install the extension housing as described. 


DISASSEMBLY AND ASSEMBLY 


NOTE: Before beginning the transmission overhaul, 
review the following guidelines. These general rules 
are provided to emphasize the need for attention to 
detail and care when servicing an automatic 
transmission. 

• If the transmission is being removed for major 
overhaul, it is important to completely clean all 
transmission components including converter, 
cooler, cooler lines, main control valve body, 
governor, all clutches, and all check balls after 
any transmission servicing that generates 
contamination. These contaminants are a 
major cause for recurring transmission troubles 
and must be removed from the system before 
the transmission is put back into service. 

• Cleaning and flushing procedures for 
transmission components can be found in 
Cleaning and Inspection of Section 07-01, 
Automatic Transmission General Service. 

• Refer to Section 07-01 for procedures detailing 
the cleaning and inspection of individual 
components. 

• Thorough cleaning of the transmission exterior 
will reduce the possibility that damaging 
contaminants might enter the sub-assemblies 
during disassembly and assembly. 

• All fasteners must be tightened to the torque 
indicated in the text. In addition to appearing in 

, the text, the necessary torques can be found in 
Specifications. 

• When building up sub-assemblies, each 
component part should be lubricated with clean 
transmission fluid. It is also good practice to 
lubricate the sub-assemblies as they are 
installed in the case. 

• Needle bearings, thrust washers and seals 
should be lightly coated with petroleum jelly 
during sub-assembly buildup or transmission 
assembly. 

• Many components and surfaces in the 
transmission are precision machined. Careful 
handling during disassembly, cleaning, 
inspection and assembly can prevent 
unnecessary damage to machined surfaces. 
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• When buiidini 
assembling the 
gaskets and se; 


up sub-assemblies or 
ansmission, always use new 
is. 


The transmission service area should be kept 
clean, well organized and supplied with clean 
lint-free shop clolths. 


• Whenever a seal is removed from a piston, 
shaft or servo, note the type of seal and when 
applicable, the direction of the sealing lip. 

• Always use the specified transmission fluid 
when lubricating seals or other components 
prior to assembly (refer to Specifications for the 
proper oil). 


Thrust Washer ld< 

NOTE: When disassf 
removing the thrust 
clearly identify them, 
very similar, and couk 


assembly of the transmission. 


ntification 

mbling the transmission and 
ashers, make sure that you 
ome of the thrust washers are 
be installed improperly during 









9 &10 
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THRUST WASHER LOCATION AND IDENTIFICATION - RANGER AND BRONCO II 
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DISASSEMBLY AND ASSEMBLY (Continued) 












KEY TO EXPLODED VIEW - A4LD TRANSMISSION 


Ref. Basic 
No. Part No. 


7052 


7A039 


7D071 


7A441 


7D070 


7D419 


7086 


Description 


Seal Assy (Ext. 


Housing (Extn.) 


Shaft (Parking Pawl) 


Pawl (Parki 


Spring (Parking Pawl Return) 


Cup — Parking Rod Guide 


Gasket (Extn. Hsg.) 


Basic 

Part No. 

Description 

Ref. 

No. 

Basic 

Part No. 

Description 

7D170 

Spring — Overrun Clutch 

84 

7D041 

Ret. (Rev. Clutch Piston Spring) — 

7D422 

Washer (O.P. Shaft Hub Thrust #11) 



8 Tabs 

7D095 

Band Assy. — Reverse 

o 

7C151 

Spring (Rev. Clutch Piston) 20 Req'd 


E800152-S72 


7A300 


7C054 


7A302 


7D324 


7F124 


15 E602164-S72 


16 E800156-S 


7D220 


7D011 


7B368 


7D261 


7E333 


E630020-S 


7E332 


7C494 


25 E820112-S 


r ZM 


E662312-S 


7D410 


7B498 


29 E840125-S 


r zm 




Screw — Extension to Case 


— Gov. Valve 


Valve (Governor Primary) 


Governor Valve) 


ht — (Governor Outer) 


Counterweight — Governor 


Bolt (Gov. Body to Collector Body) — 
(2 Req'd) 


rati 

mm 

mm 

Ena 


Bolt — M6 x 20 (Gov. Body to Collector 
Body) — 2 Req’d) 


7C496 


E860122-S 


E661125-S 


7A153 


7D423 


7D006 


E860119-S 


E860121-S 



— Dwn/Shft Det. — Inner 


7F374 



7341 


7A256 


386078-S 


7A394 


34 E820109-S72 


E800185-S72 


E840115-S 


7034 


7005 


7A247 


E853116-S 


E860120-S 


7D191 


Gov. Oil Collector) 




Washer (Output Shalt Thrust Gr 


Lever 


in — Man. Vlv. Det. Lever — Inner 


Washer — Flat Steel 


— Man. Vlv. Detent 


Lever — Manual Valve 


Nut (Lev. to Lev. Assy Dwn/Shft 
Det. Inner) 


lip — Rod Retain! 


— Park Pawl Actu. 


Seal Assy — Main Control Lvr. Oil 


Pin — Spring Roller (Retain Outer Man. 
Lvr. Assy.) 


Insulator — Gear Shift Arm 


Lever Assy — Manual Control 





Ring 87 mm Retain Forward Ring 
Gear to Hub 


Hub — Output Shaft — 57 Ext — 
34 Int Teeth 


Retaining Ring 25 x 1.2 


Gear — Output Shaft Ring_ 


Washer — Planet Carrier Thrust — 
(2 Req’d) #9 and #10 


Planet Assy (Rev.) 


Ring (Planet to Drum) 


Ring — 39 mm (Input Shell to Sun Gr. 
Assy.) - (2 Req’d) 


Washer (Input Shell Thrusts)_ 



mmt 


Piston (Rev. Clutch) _ 


Seal (Clutch Piston Oil)_ 


Seal (High Clutch Piston Inner) 


Drum 


Interm. Servo 


Net & Seal — Hex 


Screw (Rev. Band Adj.)_ 


Strut (Interm. Brk. Band Anchor) 


0| 

EEjS 


Brg. Thrust 


Planet 


7D393 


E860122-S 


IE 


E661138-S 



ESEESa 


Nut — Hex M8 x 1 (Outer Man. Lvr. 
to Shaft) 


Screw M6 x 30 (Valve 


ev. Band Anchor (2 Req d) 


— Case 


Case Assam 


Switch 


Seal-ORi: 


— Retaini 


Retainer — Overrun Cl. Spring 


7B442 


7B164 


7E457 


E86Q109- 


7D041 


7C151 


7A262 


7A548 


— Sun Gear Race — RR 


(Fwd) 


Gear (Ring Fwd) 72 Ext. 57 Int. Teeth 


Hub (Fwd Ring Gear) 


Ring — Ret 87 mm (Fwd. Ring Gr. 
to Hub) 


In Hub) 38x1.75 mm 


Ret. Ri 


Plate (Fwd Clutch Pressure) 


Plate (Clutch) Forward _ 


Plate Assy — Clutch (Fwd) 


— Forward Clutch Cushion 


Hub to Fwd. Ring Gear) 


_ | 

II ■■ III 


388307-SI 00 


7C492 


7D430 


7D029 


7D396 


7D433 


7D429 


7D014 


I Tul raira -TT.Ts? 


E804373 


7L326 


E860366-S 


E860119-S 


7A658 


7C109 


7L339 


7653 


495 


7B446 


7D063 


iKai 


Lever (Interm. Band Servo) 


Interm. Band Act. Lever 


Seal Ring (High Clutch) 2 Req'd — Viton 


Washer (Frt. Pump Input Thrust) — 
Set. Fit-#4 


— Center O/D 


Nut A Cage Assy S/L Mtl. M6 


Screw Cap — Hex 8.8 M6 x 15 


Washer (Center Support Thrust) — #3 


Ring Retaining (Retain 7G033 In Case) 




Shaft — Center Assy — O/D 


Clutch Assy — Overrun — O/D 


Washer — Over Clutch — O/D 


Gear — O/D Ri 


I 1;'Y ' KT1i7mT M 

iraiiaTSMviiiESiasaa 





70019 


E860126-S 


7B066 


7B442 


7B164 


7D428 


E860125-S 


Ret Ring (Select Fit) 


Plate (Clutch Press) Rev. 


Plate (Clutch) Hi 




Washer (Intm. Brake Drum Thn i — #5 


Ring 63 mm (High Cl. Pst. In Int. 
Brk. Drum) 




ESlHEEMSIEI 

E gH jM j .~ 

EfTEa 


Plate — O/D Clutch Pressure 


Plate — O/D Clutch 


— O/D Clutch Int. Spline 


Ring — Ret. 63 mm (O/D Cl. Pst. to 
O/D Brk. Drum) 


Retainer — O/D Cl. Pst. Spring — 
8 Tabs 


E5n 


- O/D a. Piston (20 Req'd) 


Piston — O/D Clutch 


Seal — O/D Cl. Piston — Outer 


Seal — O/D Cl. Piston — Inner 


Drum Assy — O/D _ 


Band Assy — O/D 


All light trucks transmissions use (4) E800152-S72 Screws and (2) E804137-S72 Studs. 


CD7727-2B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Transmission Disassembly 

NOTE: Bolt identification on the following pages in 
millimeters (mm) denotes wrench/socket size to be 
used. It does not identify thread size. 

J 

1. Remove torque converter. 



2. Remove input shaft. 

NOTE: The two splinpd ends are different. 
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Automatic 



6. Remove 25-1 Omm bolts, then remove valve 
body. While easing valve body out of the 
transmission, unlock and detach selector lever 
connecting link. Rempve valve body and 
gasket. ( 

NOTE: There are four different lengths of bolts— 
30mm, 35mm, 40mm, 45mrji. 



D5482-1C 



























DISASSEMBLY AND ASSEMBLY (Continued) 


10. Remove two 10mm bolts, then remove 
governor. 


GOVERNOR 



D5484-1B 


11. Mount transmission in Bench Mounted Holding 
Fixture T57L-50O-B (or equivalent) as shown. 

12. Two 10mm bolts! 50mm long will be required. 






















Automatic T ransmission—A4LD 


07-01A- 




DISASSEMBLY AND ASSEMBLY (Continued) 


13. Remove eight 17mm bolts, then remove 
converter housing and pump as an assembly. 


14. Rotate and lift so that clutches will stay in place. 
Remove the No. 1 tirust washer and the 
gasket. 


17. Loosen overdrive band locknut and back off 
adjusting screw. 

18. Locknut will be discarded and a new nut will be 
used, in that locknut and seal are one piece. 

19. Remove anchor and apply struts. 

20. Lift out overdrive clutch assembly and band. 


CONVERTER 

HOUSING 


NOTE: Identify band as "overdrive" and identify 
either "apply" or "anchor" end for reinstallation in 
order to distinguish it from the intermediate band. 


OVERDRIVE 

CLUTCH 

ASSEMBLY 


M 
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DISASSEMBLY AND ASSEMBLY (Continued) 


22. Remove center support retaining snap ring. 



23. Remove overdrive apply lever and shaft. 

24. Remove overdrive control bracket from the 
valve body side pf case. 

NOTE: The overdrive; apply lever does not have a 
boss on the shaft hole as compared to the 
intermediate apply lever. The overdrive apply lever 
shaft is longer as cpmpared to the intermediate 
apply lever shaft. f 



07-01A-21 


25. Remove thrust washer on top of center support. 



NOTE: Identify thrust washer for reassembly. 

26. Remove center support being careful to pry 
upward evenly. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


27. Remove thrust washer jbelow center support. 
NOTE: Identify thrust washer for reassembly. 


CENTER 

SUPPORT 



06492-18 


28. Loosen the intermediate band locknut and back 
off adjusting screw. 


29. Locknut will be discarded. 


30. Turn transmission in 

31. Remove anchor and 


polder, down 90 degrees. 
;apply struts. 


32. Remove reverse/hfcjh and forward clutch 
assembly. 


REVERSE/HIGH 
AND FORWARD 
CLUTCH ASSEMBLY 



DS493-1B 


33. Remove intermediate band. 


NOTE: Identify band as "Intermediate" and identify 
which end is "apply" or "anchor" side for 
reinstallation purposes. 


INTERMEDIATE 

BAND 



D5494-1B 


34. Remove forward planet assembly. Depending 
on application, some vehicles will have 
transmissions with aluminum planet carrier 
assemblies and some will have stamped steel 
planet carrier assemblies. 


35. Note and identify thrust washer. 


FORWARD 

PLANET 

ASSEMBLY 


THRUST 

WASHER 



D5495-18 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 




















46. Remove intermediate apply lever and shaft. 

47. This apply lever has a boss on the shaft hole 
and the shaft is shorter than the overdrive shaft. 

NOTE: A control bracket is not used. 



D5506-1B 


48. Turn transmission so that output shaft points 
upward. 

49. Remove output shaft by pulling upward. 





OUTPUT 
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54. Use magnet to verify that throttle valve moves 
freely in bore. This can be done when the 
throttle valve is steel. If the throttle valve is 
aluminum, verify that the throttle valve moves 
freely by using a flat needle nose pliers. 

55. Then remove throttle valve. 
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DISASSEMBLY AND ASSEMBLY (Continued) 



58. Remove intermec 

spring. , 

59. Remove overdrivi 

60. Remove overdm 
spring. 

CAUTION: Covers c 
pressure behind pis; 

61. Covers usually <| 
lightly on cover c 

62. Occasionally, cov 
pressure as shov 

NOTE: Identify the Ovj 
the Intermediate cow 
Keep separate for prq 
in the incorrect bore 
due to pressure differ 

INTERMEDIATE 


ASSEMBLE 


OVERDRIVE 
SERVO COVER 


3 servo cover snap ring, 
e servo cover, piston and 

an pop off due to spring 
on. 

an be removed by tapping 
r side of case. 

srs must be removed using air 
m in next step. 

erdrive cover and piston from 
tr and piston by using a tag. 
per re-installation. Installation 
[could cause band concerns 


64. Remove neutral start switch. 

65. Use neutral start switch Socket T74P-77247-A 
("Thin-Wall" socket) or equivalent. DO NOT 
USE OPEN END WRENCH TO AVOID 
SWITCH DAMAGE. 


II 



NEUTRAL 

START 

SWITCH 


m 


D8294-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 

70. Remove case solenoid connector. 

71. A tab on the outside of the case on backside of 
connector must bd depressed while pulling with 
pliers. The tab is Repressed with a small pair of 
locking pliers. 

NOTE: The connector need not be removed unless 
it is to be replaced, and/or if the case is to be 
immersed in a degreaser. 




0 * O0 



D5522-1C 







INTERMEDIATE SERVO RELEASE 
ACCUMULATOR CHECK VALVE 
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DISASSEMBLY AND ASSEMBLY (Continued) 

' - t - ' " - — 

Valve Body Valve Identification 

The following procedural steps detail the removal 
and installation of the individual valves. Each valve 
body bore has been assigned a reference number 
on the assembled view. The illustrations have been 
assigned a corresponding reference number. Each 
set of illustrations contains the views necessary to 
remove and install the components contained in a 
particular valve body bore. 


Q7-01A-31 


BORE BORE BORE BORE BORE BORE BORE 

216 215 214 213 212 211 210 



BORE: 

200 CONVERTER CLUTCH SHIFT 
SOLENOID. CONVERTER CLUTCH 
SHUTTLE VALVE 

201 34 SHIFT VALVE 

202 34 SHIFT SOLENOID 
AND CONVERTER CLUTCH, 
MODULATOR VALVE. 

203 2-3 SHIFT VALVE, 2-3 T V. 
MODULATOR VALVE 

204 1-2 SHIFT VALVE, D2 SHIFT VALVE 

205 GOVERNOR COAST BOOST VALVE, 
LINE PRESSURE COAST BOOST 
VALVE (2 AND LOW) 

206 MANUAL VALVE 

207 THROTTLE DOWNSHIFT VALVE 
(KICKDOWN) 

208 MAIN OIL PRESSURE BOOSTER 
VALVE, MAIN OIL PRESSURE 
REGULATOR VALVE 

209 CUTBACK VALVE 

210 TORQUE DEMAND CONTROL VALVE 

211 1-2 TRANSITION VALVE, 2-3 
BACKOUT VALVE 

212 T.V. PRESSURE BOOST VALVE 

213 3-2 COAST CONTROL VALVE 

214 3-2 KICKDOWN TIMING 

215 3-2 HIGH CLUTCH KICKDOWN 
CONTROL VALVE 

3-2 INTERMEDIATE SERVO 
RELEASE KICKDOWN 
CONTROL VALVE 

216 INTERMEDIATE SERVO 
ACCUMULATOR VALVE, OVERDRIVE 
SERVO ACCUMULATOR VALVE, 34 
BACKOUT VALVE 


CONVERTER 

CLUTCH 

SOLENOID 


D6279-2D 
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DISASSEMBLY AND ASSEMBLY (Continued) 
Bore 200 


BORE 200 
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DISASSEMBLY AND ASSEMBLY (Continued) 
— 

Bore 204 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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DISASSEMBLY AND 


Automatic 


SSEMBLY (Continued) 


Tran$ftif8sion^~A4LD 
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Bore 208 


BOOSTER 208 




05533-2B 


Bore 209 


BORE 209 



D5534-2B 
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Automatic 



RETAINER 



3-2 TORQUE DEMAND CONTROL VALVE 
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DISASSEMBLY AND ASSEMBLY^ConZiId^"™™ 
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DISASSEMBLY AND ASSEMBLY (Continued) 



















RETAINER 


3-2 KICKDOWN TIMING VALVE 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


SSE 


Overdrive One-Way Clutch 
Disassembly and Assembly 


1 . 


The one-way clu|ch assembly MUST be 
installed into the center shaft such that the 
flanges of the inner land outer cages are toward 
the overdrive planet assembly which is toward 
the front of the transmission. 


FLANGE SIDE 
TOWARDS 
OVERDRIVE 
PLANET ASSEMBLY 
WHICH IS 
TOWARDS FRONT 
OF TRANSMISSION 



THIS SIDE 
TOWARDS 
-BOTTOM OF 
CENTERSHAFT 
BORE 


A4LD MODEL TRANSMISSION 
OVERDRIVE ONE-WAY CLUTCH 
ASSEMBLY 


D7729-1A 


2 . 


In addition, the overdrive clutch washer that is 
positioned between the overdrive planet carrier 
and centershaft mufst be installed such that the 
"recessed I.D." fades forward (not against the 
sprag clutch). 


* O/D =■ OVERDRIVE 


O/O OVERRUNNING 
CLUTCH ASSEMBLY 


OVERDRIVE 

CENTERSHAFT 



SUN GE, 
THRUST BEARING 
REAR RACE 


RETAINING 

RING 


OVERDRIVE ONE-WAY CLUTCH AND PLANETARY ASSEMBLY 
EXPLOOED VIEW 


D77S0-2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 



Reverse-High Clutch Disassembly 


Remove the pressure plate retainer ring and 
remove the plate pat*. 

Inspect steel clutch j plates and clutch lining 
plates for wear, ijlamage or effects of 
overheating. 

Replace the entire sit if necessary. 

If new plates are to tie used, immerse them in 
transmission fluid pr 30 minutes before 
assembly. 


7. The piston is removed by air pressure as 
shown. Use finger to close off opposite hole. 

8. Apply air pressure to blow out clutch piston. 

CAUTION: Do not exceed 137 kPa (20 psi). 




PRESSURE PLATE 
RETAINER RING 


D5542-18 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 

1. Install new sea 

2. Carefully install 

3. Install the coi 
retainer. 

4. Compress the 
Compressor T 
retaining ring. 

5. Release the lo 
the tool. 




Install the clutch plates beginning with a steel 
plate, then a friction plate/steel plate 
alternately, then thd pressure plate and secure 
with the retaining rihg. 


CLUTCH 

BODY 


PISTON AND SPRH 
ASSEMBLY 




. PLATES (4 OR 5) 


RETAINING 

RING 



SPRING / FRICTION \ 

RETAINER RETA|N|NG PLATES PRESSURE PLATE 

RING (4 0R 5) 


7. Use a feeler gauge to check the clearance 
between the retaining ring and pressure plate. 

8. Push downward on the plates while making this 
check. The clearance should be to 
specification. 

9. If clearance is not between 1.3 and 2.0mm 
(.051 and .079 inch), install a different suitable 
retaining ring. 

10. Available retaining ring thicknesses Eire: 
1.37mm-.0539 inch 

1.73mm-.0681 inch 
2.08mm-.0819 inch 
2.44mm-.0961 inch 



11. Air Test—Block hole with finger to prevent air 
leakage. 

12. Piston must apply when pressurized and 
release when air is removed. 



D5547-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Forward Clutch 
Disassembly 

1. Disassembly of the forward clutch is the same 
as the disassembly of the reverse and high 
clutch that has been previously covered with 
one exception—removing the clutch piston. 

2. The forward clutch pisti 
forward clutch cylinder 

Install the center suppo 
cylinder. 


is removed from the 
ith air pressure. 

on the forward clutch 



CENTER 

SUPPORT 


D5843-1B 


Apply air pressure to the left (middle-sized) port in 
the center support as shown to force the piston 
assembly from the forward (clutch cylinder. 


CENTER 

SUPPORT 



MIDDLE- 

SIZED 

PORT 


FORWARD 

CLUTCH 

CYLINDER 



D5844-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 


1 . 


Reassembly of the 
as previously covei 


forward clutch is the same 
led for the reverse and high 


ere 

clutch with the exception of the following: 

• A rubber forward clutch cushion spring 
between piston |nd steel plate. 

• Number of clutch plates—five steel—five 
friction. 


2 . 


3. 


4. 


5. 


Install the clutch p 
plate, then alterna 
so on. Install press 

Use a feeler gau 
between the retail 

Push downward o 
check. The cl 
specification. 

If clearance is not 
(.055 and .083 inch), 
retaining ring. 


lates beginning with a steel 
e friction, steel, friction and 
ure plate and retaining ring. 

to check the clearance 
hg ring and pressure plate. 

the plates while making this 
arance should be to 

between 1.4 and 2.1mm 
install a different suitable 


Available retaining ring thicknesses are: 
1.37mm-.0539 inch 
1.73mm-.0681 inch 
2.08mm-.0819 inch 
2.44mm-.0961 inch 


PISTON AND 
SPRING 
ASSEMBLY 


RETAINING RING 


STEEL PLATES (5) 



CLUTCH 

CYLINDER RUBBER SPRING 

CUSHION RETAINER FRICTION PLATES (5) 


RETAINING 

RING 

D5549-1B 


Air Test—Install fie center support on the 
forward clutch cylinder. Apply air pressure to 
the left (middle ae port as shown to check 
piston application.! 

Piston must apply when pressurized and 
release when air is removed. 


CENTER 

SUPPORT 



FORWARD 

CLUTCH 

CYLINDER 


MIDDLE- 

SIZED 

PORT 


!A 


¥ 


O o 


VIEW A 


D5844-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Overdrive Clutch 

Disassembly j 

1. Disassembly of the overdrive clutch is the same 
as the disassembly of the reverse and high 
clutch that has been previously covered with 
one exception — removing the clutch piston. 

2. The piston is removed by air pressure as 
shown; use finger to close off air leak. 


Assembly : 

1. Reassembly of the overdrive clutch is the same 
as previously covered lor the reverse and high 
clutch with the exceptpn of the following: 

Number of clutch pistes—three steel—three 
friction. 

2. Install the clutch plate s beginning with a steel 
plate, then alternate friction, steel, friction, 
steel, friction, the pre: sure plate and retaining 
clip. 

3. Use a feeler gauge o check the clearance 
between the retaining ring and pressure plate. 

4. Push downward on th i plates while making this 
check. The cleai ance should be to 
specification. 

5. If clearance is not fcetween 1.4 and 2.1mm 
(.055 and .083 inch), nstall a different suitable 
retaining ring. 


6. Available retaining rirfg thicknesses are: 


7. Air Test- 
leakage. 


-Block hole 


Piston must apply 
release when air is 



1.37mm--0539 inch 
1.73mm-.0681 inch 
2.08mm-.0819 inch 
2.44mm-.0961 inch 


RE nw!r NG STEEL PLATES 13) 



SPRING ASSEMBLY 

DS552 IB 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Governor 

Disassembly and Assembly 

1. Remove governor body to oil collector body 
attaching bolts. 


COUNTERWEIGHT 


OIL COLLECTOR BODY 


ATTACHING 

BOLTS 


NOTE: When the governor body attaching bolts are 
removed governor components are no longer 
retained in position to thus governor body. Care must 
be taken not to drop the governor body and 
components when the attaching bolts are removed. 






rx OUTER WEIGHT 
PRIMARY VALVE 


GOVERNOR BODY 



OUTPUT SHAFT 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Forward Geartrain Assembly 

1. Assemble the forward cl dtch to the reverse and 
high clutch, positioning jNo. 5 (70428) thrust 
washer between them, j 

2. Assemble the forward plinet gear carrier to the 
internal gear, with needle bearing thrust washer 
No. 8 (7F374) in between them. 

3. Position thrust washer No. 7 (7D090) on 

internal gear and instajll snap ring on gear 
carrier. J 

4. Position thrust washer No. 6 (7D090) into 

forward clutch. J 


On Aerostar vehicles, position new integral 
thrust washer (7A045) on forward planet carrier 
hub. 

Install the front planet assembly into the 
forward clutch. 

Position needle bearing washer into forward 
planet gear carrier and install clutch hub and 
sun gear. 


REVERSE 

HIGH 

CLUTCH 


THRUST 
WASHER 
NO. 1 


(RANGER AND 
BRONCO ■) 




THRUST ™ RUST 

i nnuo 1 lA/ACLicp 

WASHER SNAP 7 

NO. 6 RING / m 


NEEDLE 
BEARING 
NO. 8 


NEEDLE 

SEARING 

WASHER 


CLUTCH HUB 
WITH SUN GEAR 



I INTEGRAL THRUST I 
FORWARD WASHER-7A04S INTERNAL 
CLUTCH (AEROSTAR) GEAR 



FORWARD PLANET 
GEAR CARRIER 


D5S54-2C 


One-Way Clutch ! 

Disassembly and Assembly 

1. Remove the snap ring) 

2. Lift out the cage with the springs and bearing 

rollers as a unit. ! 


Install the cage with springs. 

Insert bearing rollers one by one, using a 
suitable screwdriver and install snap ring. 




02729-B 


Torque Converter 

For torque converter testing see Section 07-01, 
Automatic Transmission General Service. 
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DISASSEMBLY AND ASSEMBLY (Continued) 



2. Use the overdrive brake drum as a sizing tool. 
Carefully rotate the center support while 
inserting. 



CENTER 

SUPPORT 


OVERDRIVE 
BRAKE DRUM 


Be sure the center support is seated fully into 
the overdrive drum. Allow to stand for several 
minutes so that the seals seat in the grooves. 
Set aside until required for re-assembly later in 
this section. 



5. Place thrust washer No. 12 (7B368) into back of 
case. 

~ THRUST 

WASHER -—-—- 

" X NO.12 --- 





6. Install collector body in rear of case. 


COLLECTOR 

BODY 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 



12. Install thrust washer No. 10 (7D423), reverse 
planet assembly' and thrust washer No. 9 
(7D423). 

13. Use petroleum jelly to hold thrust washers in 
position on planet assembly. 


REVERSE 

PLANET 

ASSEMBLY 


l@D)f 










D5564-1B 


05562-IB 















DISASSEMBLY AND ASSEMBLY (Continued) 


16. Replace servo piston onl Oring if necessary. 

17. Install low-reverse servo piston to hold band in 
position. 




Y7> 


LOW-REVERSE 

SERVO 



§yiK 


/ir^T\ W'" D556S-1B 


18. Replace piston or O-rini if necessary. 

19. Install intermediate serv 3 spring, piston, cover 
and snap ring. Refer to the Specifications 
portion of this Section for proper means of 
identifying overdrive frcm intermediate servo 
covers and components. 




22. Locate and identify intermediate servo apply 
lever and shaft. 

23. The intermediate servo apply lever is the lever 
that has a boss on the shaft hole and the shaft 
is shorter than the overdrive shaft. 


OVERDRIVE 



INTERMEDIATE 



IDENTIFYING 

BOSS 


DS568-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 



26. Turn the transmission so that the output shaft 
points downward. 

27. install intermediate band and apply strut. 


INTERMEDIATE 

BAND 
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f*l 




30. Place the Depth Micromfi 
the drilled hole in the ' 
fixture. Extend the mien 
flush with the thrust 
fixture. Record the mien 
Reading A. 


DEPTH GAUGE 
FIXTURE 


iter D80P-4201-A over 
ibricated depth gauge 
(jimeter probe until it is 
asher surface of the 
imeter reading. This is 


DEPTH MICROMETER 
080P-4201-A 


READING A 



THRUST 

WASHER 

SURFACE 


DEPTH MICROMETER 
PROBE FLUSH 
WITH THRUST 
WASHER SURFACE 


31. Install the depth gauge and input shaft fixture 
into the intermediate brake drum and make 
sure it is fully seated in the transmission case. 
Gently "wiggle" input shaft to allow center 
support fixture to slide into intermediate brake 
drum using its own weight. The fixture axially 
locates the drum in its proper position. 



D62S7-1A 


D7732-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


32. Place the depth micrometer over the drilled 
hole in the fixture. 



33. Continue extending the micrometer probe until 
it contacts the thrust washer surface of the 
intermediate brak^ drum. This is Reading B. 


DEPTH GAUGE 
FIXTURE 


DEPTH MICROMETER 
080P-4201-A 


READING B 



DIMENSION A 


INTERMEDIATE. 
BRAKE DRUM 


DEPTH 

i MICROMETER 
PROBE 
CONTACTING 
THRUST 
WASHER 
SURFACE 


DB300-1A 


34. Subtract Reading A from Reading B. The 
difference between these readings is 
Dimension A. Tfiis is the space between the 
thrust surfaces. 


35. Remove and rotate the fixture 180 degrees and 
repeat Steps 30 through 34. 


36. Average the two Dimension A readings to 
obtain the final Dimension A reading. 


37. 


Locate the final Dimension A reading in the 
following chart and select the proper thrust 
washer required to obtain the specified end play 
of 0.30-0.54mm (0.012-0.022 inch). If 
Dimension A is outside the specified limits, this 
indicates improper assembly, missing parts or 
parts out of specification. This requires a rebuild 
of the unit. 


TRANSMISSION BIO PLAY SELECTIVE THRUST 
WASHER THICKNESS CHART 


Dimension A 
(Inch) 

Thrust Washer 
Identification 
Number 

Thrust Washer 
Thickness (Inch) 

Thrust Washer 
Part Number 

0.067-0.074 

1 

0.053-0.055 

E5TZ-7D014-A 

0.075-0.062 

2 

0.061-0.063 

E5TZ-7D014-8 

0.083-0.090 

3 

0.069-0.071 

E5TZ-7D014-C 

0.091-0.096 

4 

0.077-0.079 

E5TZ-7D014-D 

0.099-0.106 

5 

0.0850.087 

E5TZ-7D014-E 


CD6451-1A 


38. 


Remove depth gauge and input shaft fixture 
from overdrive drum. This procedure (sizing of 
seals) was begun in Steps 1 through 4 of this 
Section (Transmission Assembly). Position the 
correct No. 4 (7D014) selective washer on rear 
of center support using petroleum jelly. 


39. 


Insert the input shaft (short splines down) 
through the center support and into the splines 
in the forward clutch cylinder. 


INTERMEDIATE 
BRAKE DRUM 


INPUT 

SHAFT 



D5830-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 



43. Install large snap ring to retain center support in 
position with the taper of the snap ring towards 
the front of the transmission. 

NOTE: The ends of the snap ring should be 
positioned in the wide shallow cavity located in the 
five o'clock position. 






NOTE: Two types of center support retaining snap 
rings are used. One is identified by holes located in 
the inner and outer diameter; the other type of snap 
ring has no holes. They should be orientated as 
shown below. 


"HOLE TYPE" SNAP RING 


BOTTOM LEFT/HOLE OUTSIDE BOTTOM RIGHT/HOLE INSIDE 


"NON-HOLE TYPE" SNAP RING 


BOTTOM LEFT 


BOTTOM RIGHT 























DISASSEMBLY AND ASSEMBLY (Continued) 



45. Install sun gear Itnd support into overdrive 
planet assembly aid one-way clutch. The part 
number on the adapter should face the sun 
gear. 

46. Take care to center needle bearing race inside 
of the planetary. Be sure it stays centered, and 
positioned with the extruded lip in the upward 
position (toward spn gear). 



i 
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DISASSEMBLY AND ASSEMBLY (Continued) 



50. Install overdrive band and apply strut as 
previously identified. 



52. Verify that needle bearing race in overdrive 
planetary is centered and overdrive clutch is 
seated down fully. 

53. Place No. 1 (7D014) selective washer on top of 
overdrive clutch drum and temporarily install 
pump assembly into case. Be sure that it is fully 
seated in the case. 

54. The pump body must be below the level of the 
case gasket surface. 

NOTE: Check for damaged or missing front pump 
support seal. Replace if necessary. 

NOTE: Rough casting portion of the crescent. This 
is not a flaw and the pump should NOT be replaced. 





Jo 



NOTE: ROUGH CASTING PORTION OF THE CRESCENT. THIS IS 

NOT A FLAW AND THE PUMP SHOULD NOT BE REPLACED. 

D5582-1B 


55. Mount Dial Indicator D78P-4201-G or 
equivalent block on the pump with the plunger 
resting on the transmission housing. Set dial 
indicator to zero. 

56. Swing the indicator around so the plunger 
contacts the pump. Check the dial reading. This 
reading is the amount of end play. Note for later 
use. 

57. Move the dial indicator block to the opposite 
side of the pump (180 degrees) and repeat the 
above steps. 

58. Find the average of the two readings. This 
average reading of end play should be from 
0.025mm to 0.64mm (0.001 inch to 0.025 inch). 
If reading exceeds the limits, change No. 1 
selective washer. 

59. Following this check remove the pump and 
selective washer. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


60. The available selective washers are: 
1.35-1.40mm (.053-j055 inch) 

1.52-1.57mm (.060^.062 inch) 

1.73-1.78mm (.068|070 inch) 

1.93-1.98mm (.076 : .078 inch) 
2.13-2.18mm (.084 .086 inch) 
2.34-2.39mm (.092j.094 inch) 


DIAL INDICATOR 
D78P-4201-G 


TRANSMISSION 

CASE 







D5583-1B 


61. Install a new hydraulic pump oil seal using Front 
Pump Alignment Bet T74P-77103-X and Front 
Pump Seal Replacer T87L-77248-AH or 
equivalent. Stake the seal in place with Tool 
T87L-77248-BH in 2 places between the 
existing stakes. 


FRONT PUMP 


SEAL REPLACER 




07742-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 



70. With alignment tool installed, tighten five Allen 
head bolts to 22-28 N-m (16-21 ft-lb). 

71. Remove alignment tool. 

72. Insert the input shaft into the pump and install 
the converter into the pump gears. Rotate the 
converter to check for free movement, then 
remove the converter and input shaft. 


CONVERTER 

HOUSING 


/\^o 
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DISASSEMBLY AND ASSEMBLY (Continued) 


75. Using petroleum jelly, position No. 1 selective 
washer on rear of pump. 

76. Align converter housing and pump to the 
transmission. 

77. Install eight 17mm bolts, with new "O" rings, 
and tighten to 37-52 N • m (27-38 ft-lb). 



82. Following the previous method, adjust the 
intermediate band backing off the adjusting 
screw 2-1 /2 turns before tightening the locknut. 


r( 


BAND ADJUSTMENT 
TORQUE WRENCH 
T71P-77370-A 


78. Using Band Adjustment Torque Wrench T71P- 
77370-A, adjust overdrive band. 


77370-A, adjust overdrive band. 

79. Install a new locknut on the adjusting screw. 
Tighten adjusting screw until the tool handle 
clicks. This is 14 N'm (10 ft-lb). 

80. Back off the adjusting screw exactly two turns. 

81. Hold the adjusting screw from turning and 
tighten the locknutfto 48-61 N-m (35-45 ft-lb). 


BAND ADJUSTMENT 
TORQUE WRENCH 
T71P-77370-A 
















07-01A-68 


Automatic Transmissiorv~A4LD 


07-01A-68 


DISASSEMBLY AND ASSEMBLY (Continued) 



85. Install O-ring, kickdown lever and 13mm nut, 
tighten to 10-14 N m (71-10 ft-lb). 






f NEUTRAL 
START 
SWITCH 

. KICKDOWN 
LEVER 


13mm NUT 


86. Install neutral start switch using Neutral Start 
Switch Socket T74P-77247-A "Thin Wall" 
socket or equivalent. Tighten to 9.5-13.6 N • m 
(84-120 in-lb). 


NEUTRAL 

START 

SWITCH 




D6294-1A 


87. Install converter clutch solenoid connector. 


CONVERTER 

CLUTCH 

SOLENOID 

CONNECTORS 
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DISASSEMBLY AND ASSEMBLY (Continued) 



90. Align valve body to separator plate and gasket 
using tapered punches. 

91. Install two 10mm bolts, and tighten to 9.5-12.1 
N m (84-107 in-lb)( 

| 

92. Petroleum jelly must be used to keep the gasket 
in the proper location on the separator plate 
during assembly. 


SEPARATOR 

PLATE 



D5598-1B 


93. Remove transmission from holder and place on 
bench bottom up. 

94. Attach and lock the selector lever connecting 
rod (Z-Link) to the manual valve and ease the 
control body into the case. 

CAUTION: Use care not to bend selector lever 

connecting rod (Z-Link). 

Insert the correct length bolts, fingertight, in 
holes A and B to position the control body to the 
case. 

95. Insert all remaining bolts (correct length) except 
the filter screen bolt and tighten to 
specification. 

96. Remove the bolt from hole A and install the 
detent spring to bolt, then reassemble and 
tighten A and B locations to specification. Install 
the converter clutch solenoid wires. 
















(panu»uoo) A1SW3SSV QNV A19W3SSVSIQ 
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-j- 

105. If piston travel is greater than 5.6mm (.220 
inch), use the next longs piston and rod. 

106. If piston travel is less than 3mm (.120 inch), use 
the next shorter pifcton and rod. 


Length — mm 

Lengttj—Inches 

LO. 

54/53 mm 

2.11 


1 Groove 

51/50 mm 

2.0 

4/1.986 

No Groove 

49/48 mm 

1.9 

5/1.888 

2 Grooves 

: i 

CD6278-1A 


f 

f 


107. Using the above procedure, check the piston 
travel with the new selected piston and rod (if 
required) to makelsure that the piston travel is 
between 3 and 5.j6mm (.120 to.220 inch). 

108. Remove the servo adjusting tool and the 
reverse servo piston checking spring. 

109. Install the servo piston assembly, accumulator 
spring, gasket and cover. 


110. Install four 10mm bolts and tighten to 10-13 
N-m (7-10 ft-lb). 

111 .Install new O-rings on the screen and lubricate 
with petroleum jelly. 

112. Install filter screen and one 10mm bolt. Tighten 
to 8-11 N-m (71-97 in-lb). 
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DISASSEMBLY AND ASSEMBLY (Continued) 


116. Remove any trace of old gasket on end of case 
and extension housing. I 


117. Install the parking pawl 
the extension housing di 


fand its return spring in 
nd preload. 


118. Using a new gasket, I install the extension 
housing. Be sure to correctly seat the operating 
parking rod in the extension guide cup. 

119. Install four bolts and two studs, and tighten to 
37-52 N-m (27-38 ft-lbM 



05604-IB 


120.Remove extension 
Extension Housing Seal 
A. 


Housing seal using 
' Remover T71 P-7657- 


121. Remove extension holt 
Extension Housing Buspi 
7697-E. 


ising bushing using 
ling Remover T77L- 


122.lnstall extension housing bushing using 
Extension Housing Bushing Installer T77L- 
7697-F. 

123. Install extension housing seal using Extension 
Housing Seal Installer T74P-77052-A. 


EXTENSION EXTENSION HOUSING 



SPECIFICATIONS 


CHECKS ANO ADJUSTMENTS 


Operation 

Specification 

Transmission End Play (Front) 

.025-.685 mm ( 001-.025 in.) 

Less Gasket 

Transmission End Play (Rear) 

.30-.54 mm (.012-.022 in.) 

Overdrive and Intermediate Band 
Adjustment 

Remove and discard locknut. 

Install new locknut. Tighten 
adjusting screw to 10 tt-it 

Back off 2 turns (for overdrive 
band) and 2% turns for 

Intermediate band. Hold screw 
and tighten locknut 


C06454-1C 
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SPECIFICATIONS (Continued) 


ROTUNDA EQUIPMENT 


CD5846-1B 


APPROXIMATE REFILL CAPACITIES* 


‘Use fluids meeting specification Motorcraft MERCON® WSP-M2C185-A 

CD6455-1E 


SPECIAL SERVICE TOOLS * 


Tool Number 

Description 

Tool Number 

Description 

T50T-100-A 

liipact Slide Hammer 

T74P-77028-A 

Front Seivo Cover Compressor 

T57L-500-B 

B^nch Mounted Holding Fixture 

T74P-77052-A 

Extension Housing Seal Replacer 

TOOL-4201-C 

Dial Indicator With Bracketry 

T74P-77103-X 

Front Pump Alignment Set 

D7BP4201-G 

Dial Indicator 

T74P-77190-A 

Servo Rod Selecting Guide 

TOOL-7000-DO 

Rubber Tip for Air Nozzle 

T74P-77193-A 

Overrunning Clutch Replacing Guide 

TOOL-7000-DE 

Air Nozzle Assembly 

T74P-77247-A 

Neutral Start Switch Socket 

T67P-7341-A 

Shift Linkage Tools 

T74P-77248-A 

Seal Remover 

T84P-7341-A 

Shift Linkage Tool 

T87L-77248-AB 

Front Pump Seal Replacer 

T84P-7341-B 

Shift Linkage Tool 

T87L-77248-BH 

Seal Staking Tool 

T71 P-7657-A 

Extension Housing Seal Remover 

T71P-77370-A 

Band Adjustment Torque Wrench Set 

T77L-7697-E 

Extension Housing Bushing Remover 

T74P-77404-A 

Lip Seal Protector 

T77L-7697-F 

Extension Housing Bushing Replacer 

T74P-77498-A 

Seal Replacer 

T80L-7902-A 

End Play Checking Tool 

T65L-77515-A 

Clutch Spring Compressor 

T74P-77000-A 

d-3 Service Set 

T74P-77548-B 

Lip Seal Protector 

T74P-77001-A 

Transmission Mounting Adapter 

T57L-77820-A 

Pressure Gauge 0-700 PSI 


CD5211-2C 


A4LD Automatic 
Transmission 

Engine 

U.S. 

Measure 

Qts. 

Liters 

Ranger 4x2 

2.3L EFI, 2.9L EFI 

9.7 

9.2 

Bronco II 4x2 

2.9L EFI 

Ranger 4x4 

Bronco It 4x4 

2.9L EFI 

10.0 

9.5 

Aerostar 

3.0L EFI 

9.7 

9.2 


Number 

Description 

014-00737 

Automatic Transmission Tester 


A4LD TORQUE SPECIFICATIONS 


Description 

Nrn 

Ft-Lbs 

Transmission to Engine 

38.0-51.5 

28-38 

Converter Housing Lower Cover to 

Converter Housing 

16.3-21.7 

12-16 

Converter Housing and Pump to Case 

36.6-52.9 

27-39 

Oil Pump to Converter Housing { 

ia 

16-21 

Center Support (O/D) to Case 

9-13 

*80-115 

Extension Housing to Case 

36.6-52.9 

27-39 

Oil Pan to Case 

11-13.5 

8-10 

Main Control to Case 

8.0-11.0 

71-97 

Separator Plate to Valve Body 

6.1-8.1 

*54-72 

Detent Spring to Valve Body 

9.0-12.1 

*80-107 

Neutral Start Switch to Case 

9.5-13.6 

*84-120 

Reverse Servo to Case 

9.0-13.0 

*80-115 

Vacuum Diaphragm Retainer Clip to Case 

9.0-12.0 

*80-106 

Governor Assembly to Oil Collector Body 

9.5-13.6 

*84-120 

Outer Downshift Lever to Inner Lpver Shaft 
Nut 

9.5-15.0 

7-11 

Manual Lever Nut 

40.7-54.2 

30-40 

Overdrive Band Adjusting Screw Locknut to 
Case 

47.5-61.0 

3545 

Intermediate Band Adjusting Screw Locknut 
to Case 

47.5-61.0 

3545 

Converter to Flywheel Attaching Nut 

27.1-46.1 

20-34 

Cooler Line to Case Connector 

24.4-31.2 

18-23 

Cooler Line to Connector — Tube Nut 
(5/16 inch). (Torque Tube Nuts to Spec. 

While Holding the Transmission fitting.) 

16.3-24.4 

12-18 

Pressure Plug to Case 

9.5-14.9 

7-11 

*ln-Lbs 


CD5611-1D 
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SPECIFICATIONS (Continued) 



Engine 


2.3L ER, 2.3L 


2.9L 


3.0L EFI 



Forward Clutch 


Friction 


5 


5 


5 


Clearance 


0.055-0.083 


0.055-0.063 


0.055-0.083 


Reverse/High Clutch 


Friction 


5 



0.051-0.079 


0.051-0.079 


0.051-0.079 




. Overdrive Clutch ! 

EnrAin 

cngme 

Steel 


Friction 

Clearance 

2.3LER 

2.9LER 

3 

. 


3 

0.0390.067 

3.0LER 

3 


3 

0.0390.067 


SELECTIVE SNAP RINGS 


Overdrive And 


ran NUIhDw 


E 860126-S 


E 860127-S 


E 860128-S 


E 860129-S 


5.122 E 860115-S 


5.122 E 860116-S 


5.122 E 860117-S 


5.122 E 860118-S 


Location 


No. 1 Thrust Washer Front 
Pump Support 



lesion Front End Play 


.625 mm 
3.025 in.) 


CD6452-2C 



CamjmmI ■# n li 

rOTwWu oiutcn 


Thickness 


mm 

farhaa 

mcnes 

mm 

Inches 

107 

K23I 

125.1 

4.925 

1.73 

.0681 

mm 

4.925 

2.08 

.0819 

125.1 

4.925 

2.44 

.0961 

125.1 

4.925 

CD5848-2A 



No. 4 Thrust Washer O/D 
Center Support 




Part Number 

Thickness mm (In.) 

Number Stamped 
OnWfcsher 

84DT-7D014-AA 

sJifc /. mmu- .■l>5 

1 

84DT-7D014-BA 

1.55-1.60 (.060/.062) 

2 

84DT-7D014-CA 

1.75-1.80 (.068/.070) 

3 

84DT-7D014-DA 

1.95-2.00 (.076/.078) 

4 

84DT-7D014-EA 

2.15-2.20 (.084/.086) 

5 

84DT-7D014-FA 

2.35-2.40 (.092/.094) 

6 


CD5847-2A 















































































































SECTION 074)2 Automatic Transmission Cooling 


SUBJECT 


PAGE 


SUBJECT 


PAGE 


CLEANING AND INSPECTION 

Oil Cooler Lines.. 07-02-5 

DESCRIPTION 

Auxiliary Oil Cooler •.. J. 07-02-1 

Integral Oil Cooler_1. 07-02-1 


REMOVAL AND INSTALLATION 

Auxiliary Oil Cooler Line Routing. 07-02-3 

Oil Cooler Transfer or Replacement. 07-02-1 

Oil Cooler Tube .. *... 07-02-2 

VEHICLE APPLICATION . 07-02-1 


VEHICLE APPLICA 

Aerostar, Ranger and 

noN • ■ ■' V't : C? * , 

3ronco II Vehicles. %■. 

DESCRIPTION 

r-:• ' .1 ';.. r ' 


Integral Oil Cooler 


All vehicles with an 
equipped with a transr 
with the radiator as 
transmission fluid trav 
the cooler in the ra< 
transfers the heat froi 
engine coolant. 


automatic transmission are 
lissibn cooler that is integral 
sembly. In operation, the 
els from the transmission to 
liator side tank, the cooler 
n the transmission oil to the 


Auxiliary Oil Cooler 

An auxiliary cooler is hooked up in series with the 
radiator integral cooler. The fluid travels through the 
radiator cooler, through the auxiliary cooler, and 
then back to the transmission. 


REMOVAL AND INSTALLATION 


Oil Cooler Transfer or Replacement 

NOTE: Refer to Section 03-03, Engine Cooling for 
radiator removal and installation, and disassembly 
and assembly procedures. 























07-02-2 


Automatic Transmission Cooling 


07-02-2 


REMOVAL AND INSTALLATION (Continued) 


Removal 1 v 

1. Remove the outlet tank form the radiator 
following the procedure for Radiator Tank 
Removal in Section 03-03. 


Then, lift the oil cooler from the radiator outlet 
tank. 


Remove the retaining nuts and washers from 
the oil cooler inlet [and outlet connections. 


3. Discard the rubber gaskets from the oil cooler 
inlet and outlet connections. 


O-RING 

GASKET 


WASHER 
N803068-S8 ' 


NUT 

3S9041-S8 


FLARE 
tFITONGS 
70273 L 


OUTLET 

TANK- 

8064 


OIL 

COOLER 

7A095 



O-RING 
GASKET , 


RADIATOR 

CORE 


DRAIN COCK 
ASSEMBLY 
81 IS 



Installation 

1. With new rubber seals in place on the oil cooler 
connections, position the oil cooler to the 
radiator outlet tank and insert the inlet and 
outlet connections through the holes in the 


Tighten the oil cooler retaining nuts to 15-19 
N-m (11-14 ft-lb). 


outlet tank. 


Install the flat washer ind nut on each oil cooler 
connection to retain tl e oil cooler in the radiator 
outlet tank. 


Install the outlet tank and a new O-ring gasket 
on the radiator core header following the 
procedure for Radiator Tank Installation in 
Section 03-03, Engine Cooling. 


Oil Cooler Tube 

When one or more of tl" 


fluid cooler steel tubes 


must be replaced, each re placement tube must be 
fabricated from the the san ie size steel tubing as the 


original line. 


the tube. Make sure that the replacement tube has 
adequate clearance to other components, 
especially the exhaust system and parts having 
sharp edges. 


Using the old tube as a guide, bend the new tube 
as required. Add the necessary fittings, and install 


After the fittings have been tightened, add fluid as 
needed, and check for fluid leaks. 
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REMOVAL AND INSTALLATION (Continued) 


Auxiliary Oil Cooler Line Routing 

Refer to the following illustrations for auxiliary oil 
cooler line routing anq service. 


AUXILIARY 
OIL COOLER 
ASSEMBLY 
(TUBE AND FIN) 
7A09S 


HOSE INLET 
N809621-S380A 


ADIATOR 

5SEMBLY 

8005 


3/8 TUBE 
CONNECTOR 
ASSEMBLY 
7D273 
30-38 N-m 
(22-28 FT-LB) 


OUTLET TUBE 
AND NUT 
ASSEMBLY 
1 16-24 N-m 

(12-18 FT-LB) 

/ ( BOLT 
N60S799 
16-20 N-m 
112-15 FT-LB) 


OUTLET COOLER 
TUBE-7A031 
MUST BE ABOVE AT 
INSTALLATION 


;lip 

37 5240-S 
2.8 3.9 N-m 
(25-: 5 IN-LB) 


- OUTL ET 


HOSE OUTLET/ 
N809621-S280A 


AUXILIARY 
INLET TUBE . 
ASSEMBLY / 
7F113 / 


r C-CLIP 
V ^S56 

NOTE: POSITION REAR C-CUP 
MUST BE AS FAR 
REARWARD AS POSSIBLE 


C-CLIP C-CLIP 3/8 tube 
FRONT OF 388160-S! 6 388160-S56 CONNECTOR 
VEHICLE ASSEMBLY 

7D273 


3.0L GASOLINE ENGINE INSTALLATION 


INLET TUBE 
AND NUT 
ASSEMBLY 
7A030 
16-24 N-m 
(12-18 FT-LB) 



TRANSMISSION 
INLET TUBE 
ASSEMBLY-7 A030 



SCREW ! 
AND WASHER 
ASSEMBLY 
N606674-S56 


BRACKET 

ASSEMBLY 

7N150 


J AUXILIARY 
COOLER INLET 
TUBE ASSEMBLY 
7F113 



C6203-2D 
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REMOVAL AND INSTALLATION (Continued) 



CLEANING AND INSPECTION 


Oil Cooler Lines 


1. Loosen hose clamp , and clips and remove 
each auxiliary cooler hose. 


2. Disassemble and 
bracket/clip attaching 
engine and "C" o 
together. 


remove the mounting 
I the cooler tubes to the 
lips holding the tubes 


Flush out all the cooler tubes and hoses to 
remove all foreign materials by using a 
degreasing machine. Each tube can be 
connected to the fluid source by a piece of 
commercially available flexible hose if required. 
Hoses must not be soaked in the fluid. 


Blow out each tube and hose with air to remove 
any remaining degreasing fluid. 


Diassemble all coolei 
transmission and ra 
cooler tubes, taking c 
take tubes out of the 
front, hold the clip an< 
and down. Replace t 
damaged. 


tube connections at the 
iiator and remove the 
ire not to bend them. To 
plastic snail clips at the 
pull each tube sideways 
le snail clips if they are 


Reinstall parts on vehicle, making sure that all 
clips, brackets, and connections are properly 
secured, and without bending the tubes. 


Verify tube clearances to other components, 
especially the exhaust system. Also, verify 
correct position of hose clip and check that 
hoses are not kinked before running vehicle. 
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SECTION 07-03 Manual Transmission General Service 


SUBJECT PAGE 

CLEANING AND INSPECTION 

Cleaning. 07-03-5 

Inspection. 07-03-6 

DESCRIPTION 

Identification... 07-03-1 


SUBJECT PAGE 

DIAGNOSIS 

Diagnosis Guides . 07-03-1 

SPECIFICATIONS,. 07-03-7 

VEHICLE APPLICATION . . .. 07-03-1 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 


Identification 

Refer to the chart for the code used to identify the 
five-speed manual transmission. 

TRANSMISSION CODE 


Code 

Description 

5 

5-Speed Manual Overdrive Transmission 


CC6237-1A 


Manual transmission have service identification 
tags to identify transmissions for service purposes. 
The tag is found at the side of the main case. 

M50D-Mazada 




A - FORD MOTOR COMPANY PART NUMBER 
B - SERIAL NUMBER 
C - BAR CODE (INVENTORY PURPOSES) 


C8663-1A 


M50D-Mitsubishi 



MODEL NO. |FM 146k,. 

FM 146 
^MITSUBISHI 

TRANS. MODEL NO. 


T/M ASSY. NO. 


PREFIX DENOTES 
TRANSMISSION ' 
ASSEMBLY 

E97A 7003 MA 

_ SUFFIX DENOTES 
*>MODEL AND 

DESIGN LEVEL 

BASE MANUAL 
TRANSMISSION 
NUMBER 

BUILD CODE 

10000011 




CC5845-1B 


DIAGNOSIS 


Diagnosis Guides 

The following guides can be used as an aid when 
diagnosing manual transmissions. 
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DIAGNOSIS (Continued) 


CONDITION 

POSSIBLE CAUSE 

RESOLUTION 

Transmission shifts hard. 


1. Transmission fluid low or improper 
type. 

2. Shift lever binding or worn. 

3. Worn or damaged internal shift 
mechanism. 

4. Binding of sliding gears and/or 
synchronizers. 

5. Housings and/or shafts out of 
alignment. 

6. Incomplete clutch disengagement. 

. 

1. Add lubricant or change lubricant 
as required. 

2. Remove cap from shift tower. 
Eliminate binding condition or 
replace components as required. 

3. Remove transmission cover. 

Check internal shift mechanism 
by shifting into and out of all 
gears. Repair or replace as 
required. 

4. Check for free movement of 
gears and synchronizers. Repair 
or replace as required. 

5. Remove transmission and check 
for binding condition between 
input shaft and engine crankshaft 
pilot bearing or bushing. Check 
flywheel housing alignment. 

Repair or replace as required. 

6. See Section 08.00, Clutch 

System General Service for 
reserve measurement test. 

Noisy in forward gears.* 


1. Lubricant level low, or improper 
type 

2. Components grinding on 
transmission. 

3. Component housing bolts loose. 

4. Flywheel housing to engine 
crankshaft alignment. 

5. Noisy bearings or gears. 

' 

... • . • - 

1. Add lubricant, or refill with 
specified lubricant. 

2. Check for screws, bolts, etc., of 
cab or other components 
grinding. Correct as required. 

3. Check torque on transmission to 
flywheel housing bolts, output 
shaft flange nut and flywheel 
housing to engine block bolts. 
Tighten bolts to specification. 

4. Check and align flywheel 
housing to engine crankshaf. 

5. Remove and disassemble 
transmission. Inspect input, 
output and countershaft 
bearings. Inspect speedometer 
gear and gear teeth for wear or 
damage. Replace as required. 


ti'm, determine whether the noise is gear roll-over noise, release bearing rub or some other 
e 

er jnt in manual transmission, is caused by the constant mesh gears turning at engine idle 
s sngaged and the transmission is in neutral; and release bearing rub is sometimes mistaken 

S€ . 

dii appear when the clutch is disengaged or when the transmission is engaged in gear, 
d sappear when the clutch is engaged. In the event that a bearing is damaged, the noise is 
er jaged in gear under load or coast than in neutral. 


CC4623-2C 
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DIAGNOSIS (Continued) 


CONDITION 


POSSIBLE CAUSE 

RESOLUTION 

Gears clash when shifting fr< 
forward gear to another. 

' • i 

■ 

>m one 

1. Engine idle speed too high. 

2. Improper manual shift linkage. 

3. Pilot bearing binding. 

4. Damaged gear teeth and/or 
synchronizer. 

5. Incomplete clutch disengagement. 

1. Adjust engine idle speed. 

2. Adjust and repair manual shift 
linkage as required. 

3. Remove transmission and check 
for binding condition between 
input shaft and engine crankshaft 
pilot bearing. Replace as 
required. 

4. Disassemble transmission, repair 
or replace as required. 

5. See Section 08.00, Clutch 

System General Service for 
clutch reserve measurement test. 




CC9462-2A 


CONDITION 


POSSIBLE CAUSE 

RESOLUTION 

Transmission jumps out of gdjj 

jr. 

1. Loose transmission to engine block 
bolts, or loose levers. 

2. Crankshaft pilot bearing worn. 

3. Interior components damage. 

4. Worn gear teeth due to partial 
engagement. 

1. Tighten transmission to engine 
block bolts to specifications. 

Loosen all bolts and reseat 
flywheel housing. Tighten all bolts. 
Tighten levers if necessary. 

2. Replace bearing. 

3. Disassemble transmission. Inspect 
the synchronizer sleeves for free 
movement on their hubs. Inspect 
the synchronizer blocking rings for 
widened index slots, rounded 
clutch teeth and smooth internal 
surface. Check countershaft cluster 
gear for excessive end play. Check 
shift forks for loose mounting on 
shift rails. Inspect synchronizer 
sliding sleeve and gear clutch teeth 
for wear or damage. Repair or 
replace as required. 

4. Replace worn or damaged gears. 

Transmission will not shift into 
gear — all others OK. 

one 

1. Back-up switch ball frozen. 

2. Internal components. 

1. If reverse is problem, check back¬ 
up switch for ball frozen in 
extended position (if so equipped). 

2. Remove transmission. If 
transmission will not shift into 
reverse, remove transmission, 
check for damaged reverse gear 
train, in single rail shift 
transmission. Also, check for 
misaligned reverse relay lever. 
Inspect shift rail and fork system 
synchronizer system and gear 
clutch teeth for restricted travel. 
Repair or replace as required. 


CC6588-2B 
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DIAGNOSIS (Continual) 


CONDITIO* 


POSSIBLE CAUSE 

RESOLUTION 

Transmission is locked iii 
It cannot be shifted out < 

i one gear. 

)f that gear. 

1. Internal components. 

2. Loose fork on rail. 

1. Remove transmission. Inspect 
problem gears, shift rails and forks 
and synchronizer for wear or 
damage. Repair as required. 

Check for broken fork slot tabs on 
single rail transmissions. 

2. On single rail shift, check for 
broken selector arm pin or 
selector plate. Repair or replace 
as necessary. 

Transmission leaks. | 

. 


1. Improper amount of lubricant — 
wrong type. 

2. Other component leaking. 

3. False report. 

4. Internal components. 

5. Improper installation torque. 

1. Check level and type. Fill to 
bottom of filler plug hole. 

2. Identify leaking fluid as engine, 
power steering or transmission. 
Repair as required. 

3. Remove all traces of lube on 
exposed transmission surfaces. 
Check vent for free breathing. 
Operate transmission and inspect 
for new leakage. Repair as 
required. 

4. Remove transmission. Inspect for 
leaks at the input shaft bearing 
retainer seal and gasket, and shift 
rail expansion plug. Inspect for 
leaks at the top cover gasket. 
Inspect case for sand holes or 
cracks. Repair or replace as 
required. 

5. Tighten to specified torque value. 

Shift lever loose. 


1. Retaining bolts loose. 

1. Tighten to specified torque. 

Shift lever tight. 


1. Worn or damaged shift lever lower 
bushing. 

1. Inspect shift lever assembly. 

Remove and replace parts as 
required. 


CC4624-2D 
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DIAGNOSIS (Continued) 


CONDITION j 


POSSIBLE CAUSE 

RESOLUTION 

Transfer case makes noise. | 


1. Incorrect tire inflation pressures 
and/or incorrect size tires and 
wheels. 

2. Excessive tire tread wear. 

3. Intemat components. 

1. Assure that all tires and wheels 

are the same size, and that : 

inflation pressures are correct. 

2. Check tire tread wear to see if 
there is more than .06 inch 
difference in tread wear between 
front and rear. Interchange one 
front and one rear wheel. Re¬ 
inflate tires to specifications. 

3. Operate vehicle in all transmission 
gears with transfer case in 2HI, or 

HI range. 

— If there is noise in transmission in 
neutral gear, or in some gears and 
not in others, remove and repair 
transmission. 

— If there is noise in ail gears, 
operate vehicle in all transfer case 
ranges. If noisy in all ranges, 
disassemble transfer case. Check 
input gear, planetary gear 
assembly, sprockets, chain and 
single cardan U-joint for damage. 
Replace as necessary. 

4-wheei drive transfer case ji 
of gear. 

mps out 

1. Incomplete shift linkage travel. 

2 . Loose mounting bolts. 

3. Front and rear driveshaft slip yokes 
dry or loose. 

4. Internal components, 

■ 

1. Check for interference to shift boot 
or body. 

2. Tighten mounting bolts. 

3. Lubricate and repair slip yokes as 
required. Tighten flange yoke 
attaching nut to specifications. 

4. Disassemble transfer case. 

Inspect input gear, planetary gear 
assembly, sliding shift collar hubs 
and detent spring for damage. 
Replace as required. 


CC4894-2A 


CLEANING AND INSPECTION 
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CLEANING AND INSPECTION (Continued) 


Inspection 

Inspect all transmission parts before reassembly 
to determine if they should be replaced. 


Aluminum Transmission Case Service 

If an aluminum transmission case thread is 
damaged, service kits may be purchased from local 
jobbers. To service a damaged thread, the following 
procedures should be carefully followed. 


1. Drill out the damaged threads, using the same 
drill size as the thread OD. For example, use a 
5/16 inch drill for a 5/16-18 thread. 


hole. The tap is 
thread being servi 


2. Select the proper Special tap and tap the drilled 


marked for the size of the 
ced. Thus, the special tap 
marked 5/16-18 will nut cut the same thread as 
a standard 5/16-18 tap. It does a cut a thread 
large enough to accommodate the insert, and 
after the insert is installed the original thread 
size (5/16-18) is restored. 


3. 


Select the proper© 
are marked with th 
Place the insert 
sleeve to the lengt| 
Press the insert ag 
hole. Turn the to< 
insert into the hole 
below the face. 


il inserting tool. These tools 
thread size being serviced, 
the tool and adjust the 
of the insert being used, 
inst the face of the tapped 
clockwise and wind the 
until the insert is 1/2 turn 


4. 


Working through tha insert, vend the insert tang 
straight up and down until it breaks off at the 
notch. 


5. Improperly installed! 


inserts can be removed 
with the extractor tobl. Place the extractor tool 
in the insert so that he blade rests against the 
top coil 1 /4 to 1 /2 tu n away from the end of the 
coil. Tap the tool she rply with a hammer so that 
the blade cuts into t le insert. Exert downward 
pressure on tf e tool and turn it 
counterclockwise until the insert is removed. 

These tools are marked with the thread size being 
serviced. Place the insert on the tool and adjust the 
sleeve to the length of th 3 insert being used. Press 
the insert against the fa© i of the tapped hole. Turn 
the tool clockwise and wi id the insert into the hole 
until the insert is 1 /2 turr below the face. 


Synchronizer Blocking I lings 

Inspect the synchron zer blocking rings for 
widened index slots, ro inded clutch teeth and 
smooth internal surface i (must have machined 
grooves). With the blocker ring on the cone, the 


distance between the face of the gear clutching 


teeth and the face of the| 
be less than 0.3mm (0.0 


blocking ring must not 
2 inch). 


Check the synchronizer sleeves for free 
movement on the hubs. Make sure the alignment 
marks (etched or paint marks) are properly indexed. 

Replace the seal in tjie input shaft bearing 
retainer. 


Replace the seals on the cam and shafts. 


X 


Seals and Gaskets 

Examine and replace if necessary, input and 
output shaft bearing retainer seals and gaskets. 

Flywheel Clutch Face Runout 

Install a Dial Indicator, TOOL 4201-C or 
equivalent so that the indicator point bears against 
the flywheel face. Turn the flywheel making sure that 
it is full forward or rearward so that crankshaft end 
play will not be indicated as flywheel runout. 

If the flywheel clutch face runout exceeds 
specifications (refer to the appropriate engine 
Section), remove the flywheel and check for burrs 
between the flywheel and the face of the crankshaft 
mounting flange. If no burrs exist, check the runout 
of the crankshaft mounting flange. Replace the 
flywheel or machine the crankshaft-flywheel 
mounting face if the mounting face flange runout is 
excessive. If the ring gear runout exceeds 0.25mm 
(0.10 inch), check installation of the gear to flywheel 
flange, if is is not properly seated, reinstall it to the 
flywheel. If it is properly seated, replace it. Refer to 
Ring Gear Replacement in Section 03-00, Engine 
General Service for the proper procedure. For 
flywheel runout specifications, refer to the 
appropriate engine section under Specifications. 










SPECIAL SERVICE TOOLS 



T0014201-C 


Dial Indicator with Bracketry 


Clutch Measurements 
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VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 








—- — = 


COTA 



co/A 

= ■*. 


-FA 

" ' ' ' - 


I wm. 

000325 


B^ 


VS ' s 'c 

A - FORD MOTOR COMPANY PART NUMBER 

B - SERIAL NUMBER 

C - BAR CODE (INVENTORY PURPOSES) C8663-1A 


IDENTIFICATION 


The Vehicle Safety Compliance Certification 
Label (located on the c river's door lock pillar) lists 
applicable transmission identification codes. For 
identification of the label codes, refer to Section 
00-01, Identification Coles. 




DIAGNOSIS AND TESTING 


For diagnosis and testing procedures, refer to 
Section 07-03, Manual Transmission General 
Service. 


Manual transmission; are equipped with service 
identification tags. The V50D transmission service 
tag is located on t le driver's side of the 
transmission. 


REMOVAL AND INSTALLATION 


Transmission 

Removal 

1. Place the gearshift in the neutral position. 

2. Remove the shifter boot retainer screws and 
slide the boot up the shift lever shaft. 


3. Remove the shift lever retaining bolt and 
remove the shift lever. 
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REMOVAL AND INSTALLATION (Continued) 


SEPARATOR 

PLATE 

6A373 


SHIFT BALL 
7213 




SHIFT LEVER 


WITH THE GEAR SHIFT LEVER IN 
NEUTRAL THE BALL MUST BE 
INSTALLED WITH THE SHIFT PATTERN 
ORIENTED PARALLEL TO CENTERLINE 
OF VEHICLE WITHIN ± 10 AS SHOWN. 


U VEHICLE 




m. 



4x4 SAME AS 4x2 
EXCEPT is SHOWN 


C9131-2A 
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07-03A-3 


4. Open the hood 
battery cable from 

5. Raise the vehicle. 


6 . 


7. 


12 . 


and disconnect the negative 
the battery terminal. 


Disconnect the driveshaft at the rear axle drive 
flange. 


Pull the driveshaft 
from the transmissii 
the extension hqi 
leakage. 


rearward and disconnect 
ion. Install a suitable plug in 
using to prevent lubricant 


8. Disconnect the qlutch hydraulic line at the 
clutch housing. Plug both ends of the line to 
prevent fluid leakage and entry of 
contaminants. 

9. Remove the speedometer cable from the 
extension housing or transfer case. 

10. Disconnect the starter motor and back-up lamp 
switch wires. I 

11. Place a jack underlthe engine, protecting the oil 


pan with a wood b 


rp 


On 4x4 vehicles, 
described in Sectij> 
Mechanical Shift 
Drive—Electronic 


move the transfer case, as 
n 07-07a Transfer Drive— 
Section 07-07b, Transfer 
Shift. 


<pr 


sta 


13. Remove the 
transmission 
Transmission Jaclt, 
under the transmits 


jbek 


14. Remove the bolt 
washers attaching 
engine rear plate. 

15. Remove the nutb 
transmission mo|u 
crossmember. 


16. Remove the nuts ai 
the frame side 
crossmember as 
Engine/T ransmissifc 


17. Lower the engine j; 
off the locating! 
transmission rean/fr 
spline clears the 
transmission from 


ock. 


rter motor. Position a 
such as Rotunda 
077-00008 or equivalent 
ion. 


s, lockwashers and flat 
the transmission to the 

and bolts attaching the 
mt and damper to the 


^aching the crossmember to 
rails and remove the 
Retailed in Section 02-03, 
n Mounting. 


jafek 


Work the clutch housing 
dowels and slide the 
ard until the input shaft 
clutch disc. Remove the 
fie vehicle. 


Installation 

1. Make sure that the] 
and the locating 
plate are free of 
mating face of 
locating dowel hol< 


bi|n 

the 


machined mating surfaces 
c|owels on the engine rear 
rs, dirt or paint. Check the 
clutch housing and the 
€|s for burrs, dirt or paint. 


2. Mount the transmission on a transmission jack 
such as Rotunda Transmission Jack, 077- 
00008 or equivalent. Position it under the 
vehicle and start the input shaft into the clutch 
disc. Align the splines on the input shaft with the 
splines in the clutch disc. Move the 
transmission forward and carefully seat the 
clutch housing on the locating dowels of the 
engine rear plate. The engine plate dowels 
must not shave or burr the clutch housing dowel 
holes. 

3. Install the bolts and flat washers that attach the 
clutch housing to the engine rear plate and 
tighten to specifications. Remove the 
transmission jack. 

4. Install the starter motor. Tighten the attaching 
nuts to specifications. 

5. Raise the engine and install the rear 
crossmember, insulator and damper, and 
attaching nuts and washers. Tighten the nuts to 
specifications. Refer to Section 02-03, Engine/ 
Transmission Mounting. 

6. Install the bolts, nuts and washers attaching the 
transmission mount to the crossmember. 
Tighten the nuts to specifications. Remove the 
engine jack. 

7. On 4x4 vehicles, install the transfer case as 
described in Section 07-07a, Transfer Drive— 
Mechanical Shift or 07-07b, Transfer Drive— 
Electronic Shift. 

8. Insert the driveshaft into the transmission 
extension housing and install the center 
bearing attaching nuts, washers and 
lockwashers. Tighten the nuts to specification. 

9. Connect the driveshaft to the rear axle drive 
flange. Tighten the attaching nuts to 
specifications. 

10. Connect the starter and back-up lamp switch 
wires. 

11. Connect the hydraulic clutch line and bleed the 
system per instructions in Section 08-02, Clutch 
Controls. 

12. Install the speedometer cable. 

13. Check the transmission fluid level. Fill with 
specified lubricant if necessary. 

14. Lower the vehicle. 

15. Open the hood and connect the negative 
battery cable to the battery terminal. 

16. Re-connect the clutch master cylinder push rod 
to the clutch pedal. 

17. Install the shift lever retaining bolt and tighten to 
specifications. 

18. Slide the shifter boot into position on the shifter 
shaft, and install the boot retaining screws. 
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DISASSEMBLY AND ASSEf 



Remove shift lever an| dust boot if necessary. 

Using a 12mm wrenc v, remove 10 top cover 
assembly retaining b( Its. Remove top cover 
assembly. 

Using a 14mm wrench remove eight extension 
housing retaining boltPry gently at locations 
provided on extEnsion housing and 
transmission case. Re move extension housing 
from case. 

NOTE: On 4 x 2 mot els, if it is necessary to 
remove rear seal from extension housing, 
extension housing must be installed to 
transmission case. R( move extension housing 
rear seal using Seal R jmover T74P-77248-A or 
equivalent. 



s EXTENSION 
HOUSING 


EXTENSION HOUSING SEAL 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Remove and discard anti-spill oil seal from 
output shaft (4 x 1 models only). 

7. Remove the spe< dometer drive gear (purple) 
and steel ball (4 > 2 models only). 



Lock transmission into first and third gears. 


Using Countershal t Locknut Staking Tool T77J- 
7025-F or equivak nt, release the staked areas 
securing output shaft and countershaft 
locknuts. 

CAUTION: Stakeq areas of locknuts must be 
fully released, ©r damage to the shaft 
threads will result. 


OUTPUT 

-SHAFT 

LOCKNUT 


Using Mainshaft Locknut Wrench T88T-7025-A 
and Remover/Replacer Tube T75L-7025-B or 
equivalents, remove and discard output shaft 
locknut. 


oli 






MAINSHAFT LOCKNUT 
WRE NCH-T88T-7025-A 


COUNTERSHAFT 

LOCKNUT 


COUNTERSHAFT 
LOCKNUT STARING 
TOOL-T77J-7025-F 
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DISASSEMBLY AND ASSEMBLY (Continued) 


12. Using a 17mm wrench,]remove reverse idler 
shaft fixing bolt. Remove reverse idler gear 
assembly by grasping and pulling rearward. 


OUTPUT 

SHAFT 


liiailn 


REVERSE 
IDLER A 
SHAFT M 


REVERSE 
IDLER . 
SHAFT 


REVERSE IDLER 
GEAR ASSEMBLY 


13. Remove output shaft rear bearing from output 
shaft using Remove r/ Replacer Tube T75L- 
7025-B, TOD Forcing Screw T84T-7025-B, 
Bearing Puller T77J-P025-H, and Puller Ring 
T77J-7025-J or equi\ alents. 


REMOVER/REPLACER 

TUBET75L-7025-B 





BEARING PULLER 
T77J-7025-H 

v TOD FORCING SCREW 
T84T-7025-B 

MAIN VIEW 


BEARING 

PULLER 

T77J-7025-H 


REMOVER/ 

REPLACER 

TUBE 

, T75L-7025-B 


OUTPUT SHAFT 
REAR BEARING 



14. Using a brass drift and hammer, drive reverse 
gear from output shaft. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


15. Remove sleeve from output shaft. 

16. Remove counter reverse gear with two needle 
bearings and reverse synchronizer ring. 


T/M - REAR HOUSIN 










1. LOCKNUT - OUTPUT SH/ FT \ 

2. LOCKNUT - COUNTERSH \FT 

3. COUNTERSHAFT REAR BE \RING 

4. THRUST WASHER 

5. FIXING BOLT - REVERSE DLER GEAR 

6. REVERSE IDLE GEAR ASSI MBLY 

7. BEARING - OUTPUT SHA T REAR 

8. REVERSE GEAR - OUTPU ' SHAFT 

9. SLEEVE - OUTPUT SHAF 

10. COUNTERSHAFT REVERSE GEAR 

11. NEEDLE BEARINGS 

12. SYNCHRONIZER RING - F EVERSE 


13. THRUST WASHER 

14. SPLIT WASHER (2 PCS) 

15. FIXING BOLT - SHIFT ROD 

16. SHIFT RAIL/FORK/HUB/SLEEVE 
ASSEMBLY 

17. LOCK BALL (STEEL) 

SHIFT RAIL 

18. SPRING - SHIFT RAIL 

19. SYNCHRONIZER RING - 5TH GEAR 

20. 5TH GEAR - OUTPUT SHAFT 

21. 5TH GEAR - COUNTERSHAFT 

22. NEEDLE BEARING - 5TH GEAR 


DIRECTION OF CLUTCH HUB 
AND SLEEVE ASSEMBLY 

SHORT'NARROWl | tally 

Alin \J| U mark LONG 


nn IfSHORTJE. 
4tXd 2NTST fjg*. 

23. SLEEVE - 5TH GEAR 

24. WOODRUFF KEY 

25. CENTER BEARING COVER 

26. 5TH/REVERSE COUNTER LEVER 
LOCKPLATE RETAINING BOLT 


17. Remove thrust washer and split washer from 
countershaft. 

18. Using a 12mm wnnch, remove fifth/reverse 
shift rod fixing bolt 

19. Remove the follow ng parts as an assembly: 

• Fifth/reverse synchronizer hub and sleeve 
assembly (count* irshaft) 

• Fifth/reverse shi t fork and rod 

NOTE: Do not separate steel ball and spring 
(removed from shift fort groove) unless necessary. 


20. Remove fifth gear synchronizer ring. 

21. Remove the fifth/reverse counter lever 
lockplate retaining bolt and inner circlip. 
Remove counter lever assembly from 
transmission case. 

NOTE: Do not remove the Torx® nut retaining the 

counter lever pin at this time. 

22. Remove fifth gear (counter) with needle 
bearing. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


23. Remove fifth gear from output shaft using 
Bearing Collet Sleeve} for 3.5-inch Bearing 
Collets T75L-7025-G, Remover/Replacer Tube 
T85T-7025-A, TOD forcing Screw T84T- 
7025-B and Fifth Gear! Removal Collet T88T- 
7061-B or equivalents. 

NOTE: For reference during assembly, observe that 
the longer of the two collars on fifth gear faces 
forward. u., i nt? /. 


BEARING COLLET 
SLEEVE FOR 3.5 INCH 
BEARING COLLETS 
'T75L-7025-G AND 
GEAR REMOVAL 
COLLET T88T-7061-B 


REMOVER/REPLACER 

"TUBE-T85T-7025-A 


Remove fifth gear sleeve and (positioning) ball 
using TOD Forcing Screw T84T-7025-B, 
Countershaft Fifth Gear Sleeve Puller T88T- 
7025-J, Gear Removal Collets T88T-7025-J1, 
and Remover/Replacer Tube T77J-7025-B or 
eauivalents. 


GEAR I i 

REMOVAL {.Ok 
COLLETS — 
T88T-7025-J A 1} 


REMOVER/REPLACER 
TUBE' 
T77J 7025-B 


TOD FORCING 
■ SCREW 
T84T-7025-B 


mo FORCING SCREW 
T&T-7025-B 


25. Using a 12mm socket, remove six center 
bearing cover retaining bolts. Remove center 
bearing cover. I 

NOTE: For reference du ing assembly, observe that 
reference arrow in midc le of center bearing cover 
points upward. Observe that flanged side of center 
bearing cover faces inw ard. 


CENTER BEARING COVER 
RETAINING BOLTS (6) 



m d m 


' O rT REFERENCE 
ARROW 


CENTER 

BEARING 

COVER 









DISASSEMBLY AND ASSEMBLY (Continued) 



28. Using a 10mm socket, remove oil trough 
retaining bolt and oil trough from upper 
transmission case. 



1. FRONT BEARING COVER 

2. FRONT COVER RETAINING BOLT 

3. OIL TROUGH 

4. RETAINING BOLT - OIL TROUGH 

5. OUTPUT SHAFT ASSEMBLY 

6. OUTPUT SHAFT CENTER BEARING OUTER RACE 

7. INPUT SHAFT ASSEMBLY 

8. INPUT SHAFT BEARING OUTER RACE 

9. COUNTER SHAFT ASSEMBLY 

10. COUNTERSHAFT FRONT BEARING OUTER RACE 

11. CONTERSHAFT REAR BEARING OUTER RACE 

C8357-1A 


29. Pull input shaft forward and remove input 
bearing outer race. Pull output shaft rearward. 

30. Pull input shaft forward and separate it from 
output shaft. Incline output shaft upward and lift 
it from transmission case. 
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DISASSEMBLY AND ASSE? 

MBLY (Continued) 




32. Remove countershaft bearing outer races (front 
and center) by mov ng countershaft forward 
and rearward. Pull c auntershaft rearward far 
enough to permit to< I clearance behind front 
countershaft bearin >. Using Bearing Race 
Puller T88T-7120-A ind Slide Hammer T50T- 
100-A or equivalents, remove front 
countershaft bearing 

CAUTION: Tap gently di iring bearing removal. A 
forceful blow can caus ? damage to bearing or 
transmission case. 

33. Remove countersha t through upper opening of 
transmission case. 



*SHAFT 

■ABLY 
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SUBASSEMBLIES 


Input Shaft 
Disassembly 

1. Remove and discard plastic scoop ring. 

2. Press bearing from input shaft using Bearing 
Cone Remover T71 P-4621 -B or equivalent, and 
arbor press. 


PLASTIC 

/SCOOP 

RING 


C8361-1A 


INPUT 

SHAFT 

BEARING 


INPUT SHAFT 
' ASSEMBLY 


BEARING CONE 
REMOVER 
T71P-4621-B 



C8362-1A 


Assembly 

1. Install input shaft bearing onto input shaft using 
a press and Bearing Cone Replacer t53T- 
4621-B or equivalent. 


BEARING CONE 
REMOVER 
T71 P-4621-B 


INPUT 
- SHAFT 
BEARING 





Install plastic scoop ring onto input shaft. 
Manually rotate ring clockwise to ensure that 
input shaft oil holes properly engage scoop ring. 
A click should be heard as scoop ring notches 
align with input shaft oil holes. 


Output Shaft 
Disassembly 


Position output shaft front flange. Use this 
flange as a reference point and dividing line 
during assembly and disassembly procedures. 


(FORWARD) 


(REARWARD) 



OUTPUT 

SHAFT 

FLANGE 
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SUBASSEMBLIES (Continued) 


2. Remove pilot bearing (needle roller), snap ring, 
needle bearing, and spacer from front (short 
side of flange) of output shaft. 



OUTPUT SHAFT 
FLANGE 


1. NEEDLE BEARING - 3RD GEAfl 

2. THIRD GEAR 

3. SYNCHRONIZER RING - 3RD BEAR 

4. CLUTCH HUB AND SLEEVE ASSEMBLY 

5. SPACER 

6. NEEDLE BEARING {PLAIN) 

7. RETAINING RING 

8. ROLLER BEARING - PILOT BEARING 


3RD/4TH 


C8365-1A 


3. Position the front (sh art side of flange) of the 
output shaft so that it faces upward. Lift off the 
following component i as a unit: 

• Clutch hub and sleeve assembly (third/ 
fourth). 

• Synchronizer ring fthird). 

• Third gear. 

• Needle bearing. 


4. Position output shaft, with rear end (long side of 
flange) facing upward. Position output shaft into 
press, with press cradle contacting lower part of 
second gear. 

NOTE: Ensure that output shaft flange does not 
contact or ride up onto press cradle. Improper 
positioning of output shaft can result in component 
damage. 



5. Press off the following components as a unit: 
Center bearing, first gear sleeve, first gear, 
needle bearing, first/second clutch hub and 
sleeve assembly, first/second synchronizer 
rings, second gear, and needle bearing using 
Bearing Cone Replacer T53T-4621-B and 
Bearing Cone Replacer T88T-7025-B or 
equivalents. (Use T53T-4621-B as a press 
plate, and T88T-7025-B to protect inner race 
rollers.) 







SUBASSEMBLIES 


Assembly 


(Conti 


itinued) 


1. Position output shj ift, so that the rear end (long 
side of flange) :aces upward. Install the 
following parts in Ihe order listed. 

• Second gear neec le bearing 

• Second gear ' 

• Second gear sync ironizer ring 

• First/second clutch hub and sleeve assembly 

• First gear synchronizer ring 

• First gear needle (pearing 

• First gear 

• First gear sleeve 

• Center bearing (in ler) 



FLANGE-OUTPUT 

'SHABT 



NARROW 
k- 1 WIDE 


2ND • 1ST 


CLUTCH HUB IS 
NONDIRECTIONAL 

HUB SLEEVE INSTALLATION 
IS DIRECTIONAL 


1. NEEDLE BEARING - 2ND GIAR 

2. 2ND GEAR 

3. SYNCHRONIZER RING-2ND GEAR 

4. CLUTCH HUB AND SLEEVE 
ASSEMBLY-1ST AND 2ND 

5. SYNCHRONIZER RING-IS’ GEAR 

6. NEEDLE BEARING-1ST GE ^R 

7. 1ST GEAR 

8. SLEEVE-1ST GEAR 

9. CENTER BEARING-INNER 


NOTE: To install conmonents onto output shaft, 
position componen s as illustrated. Press 
components into postion using Bearing Cone 
Replacer T53T-4621-B and Bearing Plate T75L- 
1165-B or equivalents. 

NOTE: Ensure that cer ter bearing race is installed 
into transmission case. 

NOTE: When installing irst/second clutch hub and 
sleeve, ensure that srr alter width of sleeve faces 
second gear (front ) s ide. Ensure that reference 
marks face rear of trai ismission. Marks reference 
synchronizer key instal ation position. 


2. Install center bearing to output shaft. 



SUITABLE 

PIPE 



CENTER 

BEARING 


OUTPUT SHAFT 
FLANGE 


PRESS 

'CRADLE 


C8368-1A 


Position output shaft so that the front (short 
side) of output shaft flange faces upward. Install 
the following parts in the order listed. 

• Third gear needle bearing 

• Third gear 

• Third gear synchronizer ring 


4. Install third/fourth clutch hub and sleeve as 
follows: 

• Mate clutch hub synchronizer key groove 
with reference mark on the clutch hub sleeve. 
The mark should face rearward. 

• Install longer flange on clutch hub sleeve 
toward third gear (rear) side. 

NOTE: The front and rear sides of the clutch hub are 
the same except for the reference mark on one side. 


3RD/4TH 

SLEEVE 


3RD/4TH 

CLUTCH 

HUB 



REFERENCE 

MARK 


SYNCHRONIZER 
KEY / 



C8369-1A 
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SUBASSEMBLIES (Continued) 


5. Install the following parts in the order listed. 

• Spacer 

• Needle bearing—install with rollers upward 

(visible) | 

• Retaining ring I 

• Pilot bearing (roller) 

6. Install original retaining ring. Check clutch hub 
end play using a feeler gauge. 



3RD/4TH 

CLUTCH 

HUB 


C8370-1A 


7. Adjust third/fourth elute i hub end play to 0.00- 
0.05mm (0.00-0.001 i inch) by selecting 
required retaining ring iccording to the chart. 
Install a new retaining ing if necessary. 


RETAINING RING SELECT CHART 


NOTE: During installation, apply Dexron-ll® or 
equivalent to all rotating or sliding parts. 


Part Number 


E8TZ-7030-A 


E8TZ-7030-B 


E8TZ-7030-C 


E8TZ-7030-D 


E8TZ-7030-E 


1.50mm (<1.059 in.) 


1.55mm (4.061 in.) 


1.60mm (4.0629 in.) 


1.65mm (8.0649 in.) 


1.70mm (D.0669 in.) 


Part Number 


E8TZ-7030-F 


E8TZ-7030-G 


E8TZ-7030-H 


E8TZ-7030-J 


E8TZ-7030-K 


Thickness 


1.75mm (0.0688 in.) 


1.80mm (0.0708 in.) 


1.85mm (0.0728 in.) 


1.90mm (0.0748 in.) 


1.95mm (0.0767 in.) 



Countershaft 

Disassembly 

1. Using a press and 
T71 P-4621-B or e 
countershaft center 


~\e Rem 

emove 

race. 
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SUBASSEMBLIES (Continued) 


2. Using a press and: 
A or equivalent, refi 
bearing inner race, 


Bearing Splitter D84L-1123- 
Imove the countershaft front 




2. Using a press, a suitable press plate and 
Bearing Cone Replacer T53T-4621-B or 
equivalent, install countershaft front bearing 
inner race. 



Reverse Idler Gear 
Disassembly 

1. Remove the following parts from reverse idler 
gear shaft: 

• Retaining ring 

• Spacer 

• Idler gear 

• Needle bearings 

• Thrust washer 


REVERSE 
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SUBASSEMBLIES (Continued) 




Assembly , 

1. Install thrust washer or to reverse idler gear 
shaft. Ensure that tab on thrust washer mates 
with groove on reverse jidler shaft to prevent 
rotation of thrust washer. 

2. Install the following pahs onto reverse idler 
gear shaft in the order listed. 

• Needle bearings 

• Idler gear 

• Spacer 

3. Install original retaining ring onto reverse idler 
gear shaft. Insert a eeler gauge between 
retaining ring and revers e idler gear to measure 
reverse idler gear end play. Using the chart, 
adjust reverse idler ge tr end play to 0.1mm- 
0.2mm (0.0039-0.0078 inch) by installing a 
retaining ring of neces: ary thickness. 


REVERSE IDLER GEAR RETAINING 


Part Number 


E8TZ-7156-A 


E8TZ-7156-G 


E8T2-7156-H 


E8TZ-7156-J 


E8TZ-7156-K 


l! 

El 

E 

El 


ckness 


5mm (0.059 in.) 


.6mm (0.0629 in.) 


,7mm (0.0669 in.) 


.8mm (0.0708 in.) 


9mm (0.0748 in.) 




i jdust boot and shift lever 
sjnove three dust cover 
rig a 4mm Allen wrench. 

- ng assembly, notice that 
i with slots in lower shift 
i it the notch in the lower 
ont of transmission. 

ssembly into Top Cover 
•7025-C or equivalent. 

p switch from top cover, 
i switch pin from groove in 

backup lamp switch pin is 

ih and pin from top cover. 

:h drift punch, remove spring 
[ft fi »rks to shift rails. 

al spring pins. 


TOP COVER, 
ASSEMBLY' 


TOP COVER 
HOLDING 
FIXTURE 
T88T-7025-C 


SERVICE 

BORE 

PLUGS 


C8376-1A 


6. Ensure that fifth/reverse shift rail is in fully 
forward position. Remove spring pin from end 
of fifth/reverse rail. 

7. Remove three rubber plugs blocking shift rod 
service bores. 

CAUTION: Perform the following shift rail 
removal procedures with great care. Cover the 
lock ball and friction device bores and spring 
seats with a clean cloth held firmly in place 
during shift rail removal. Failure to firmly cover 
lock ball and friction device bores can result in 
component loss when the ball/friction device 
and spring forcefully leave their installed 
positions. 

WARNING: WEAR SAFETY GLASSES WHILE 
PERFORMING SHIFT RAIL REMOVAL 
PROCEDURE. 

8. Remove fifth/reverse shift rail from top cover 
through service bore. If necessary, insert a 
5/16-inch drift punch through spring pin bore 
and gently rock shift rail from side-to-side while 
maintaining rearward pressure. 

9. Remove first/second shift rail from top cover 
through service bore. If necessary, insert a 
5/16-inch drift punch through spring pin bore 
and gently rock shift rail from side-to-side while 
maintaining rearward pressure. 

10. Remove third/fourth shift rail from top cover 
through service bore. If necessary, insert a drift 
punch through spring pin bore and gently rock 
shift rail from side to side while maintaining 
rearward pressure. 
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SUBASSEMBLIES (Continue 


Assembly 


1 . 


2 . 


Position top cover into 
Fixture T88T-7025-C or i 


Top Cover Holding 
equivalent. 


Position fifth/reverse cairn lockout plate to top 
cover. Install fifth/reverse cam lockout plate 
retaining bolts and tighfen to 8-10 N-m (6-7 
ft-lb). 

3. Position third/fourth stiff rail into top cover 


through service bore. 


5/16-inch drift punch through spring pin bore 


and gently rock shift rail 


f necessary, insert a 


from side to side while 


maintaining forward pressure. Engage third/ 
fourth shift fork with st ift rail. Position detent 
ball and spring into tep cover spring seats. 
Compress the detent bi ill and spring assembly 
using a suitable tool, i nd push shift rail into 
position over detent bal Position friction device 
and spring into top cover spring seats. 
Compress the frictioi device and spring 
assembly using a suita )le tool, and push shift 
rail into position over friction device. Install 
spring pins retaining shift rail to top cover. 
Install spring retaining hird/fourth shift fork to 
shift rail. 


4. 


Position first/second 
through service bore 
5/16-inch drift punch 


fhift rail into top cover 
If necessary, insert a 
hrough spring pin bore 


and gently rock shift rail from side to side while 


maintaining forward 
second shift fork with 
ball and spring into 


using a suitable tool 


Pressure. Engage first/ 
shift rail. Position detent 
op cover spring seats. 


Compress the detent Ipall and spring assembly 


land push shift rail into 


position over detent be II. Position friction device 
and spring into top cover spring seats. 
Compress the fricti >n device and spring 


assembly using a sui 


fable tool and push the 


shift rail into position aver friction device. Install 


spring pins retaining 


5. 


Position fifth/reverse 
through service bor< 
5/16-inch drift punct 1 
and gently rock frj) 
maintaining forward 


shift rail to top cover. 


Install spring pin retailing first/second shift fork 
to shift rail. 


shift rail to top cover 
If necessary, insert a 
through spring pin bore 
m side to side while 
•pressure. Engage fifth/ 


reverse shift fork wit! shift rail. Position detent 
ball and spring into S| ring seats. Compress the 
detent ball and sprinc using a suitable tool, and 
push shift rail into position over detent ball. 
Install spring pins r staining shift rail to top 
cover. Install spring sin retaining fifth/reverse 
shift fork to shift rail 

6. Install rubber plugs i ito service bores. 

7. Install interlock pins i ito first/second and third/ 
fourth shift rails. En jure that large and small 
interlock pins are installed into their original 
positions. 


NOTE: Improper installation of interlock pins will 
prevent activation of neutral switch and/or backup 
lamp switch. 

8. Apply sealant to backup lamp switch and 
neutral switch threads. Install switches to top 
cover and tighten to 25-35 N-m (18-26 ft-lb). 

9. Position lower shift lever and dust cover 
assembly to top cover. Install three retaining 
screws and tighten to specification. 


CLEANING AND INSPECTION 


Cleaning 

1. Wash all parts, except ball bearings and seals, 
in a suitable cleaning solvent. Brush or scrape 
all foreign matter from the parts. Be careful not 
to damage any parts with the scraper. Do not 
clean, wash, or soak transmission seals in 
cleaning solvent. Dry all parts with compressed 
air. 

2. Rotate the bearings in a cleaning solvent until 
all lubricant is removed. Hold the bearing 
assembly to prevent it from rotating while drying 
it with compressed air. 

3. Lubricate the bearings with approved 
transmission lubricant. Wrap them in a clean, 
lint-free cloth or paper, until ready for use. 


General Inspection 

1. Inspect transmission case and housing for 
cracks, worn or damaged bores, damaged 
threads, or any other damage that could affect 
operation of the transmission. Inspect the 
machined mating surfaces for burrs, nicks or 
damage. 

2. Inspect the front face of case for small nicks or 
burrs that could cause misalignment of 
transmission with flywheel housing. Remove all 
small nicks or burrs with a fine stone. 

3. Inspect bell housing for cracks. Ensure the 
machined mating surfaces are free from burrs, 
nicks, or any other damage. 

4. Check the condition of shift levers, forks, shift 
rails and shafts. 

5. Inspect ball bearings. Refer to Ball Bearing 
Inspection. 

6. Replace bearings that are broken, worn, or 
rough. 













CLEANING AND INSPECTION (Continued) 



Bearing External Sur aces 

The bearing must be replaced if damage in any of 
the following areas is ound: 

1. Radial cracks on fr ant and rear faces of outer or 
inner rings. 


Cracks on outside diameter or outer ring 
(particularly around snap ring groove). 

Deformation or cracks in ball cage (particularly 
around rivets). 


Spin Test j 

1. Lubricate bearing raceways with a slight 
amount of clean o I. Turn the bearing back and 
forth slowly until re ceways and balls are coated 
with oil. 


Hold bearing by in 
Vertical movemen 
rings is accepta 
times by hand ( 
roughness or vibr 
ring stops abrup 
cleaned again an 
bearing is usually 


ler ring in a vertical position, 
between the inner and outer 
le. Spin outer ring several 
o not use an air hose). If 
tion is noticeable or the outer 
ly, the bearing should be 
lubricated. Roughness in a 
aused by foreign particles in 


the bearing, which comes from inside the 
transmission case. If bearing is still rough after 
cleaning and re-lubricating three times, it must 
be replaced. 

Hold bearing by the inner ring in a horizontal 
position with the snap ring groove up. Spin 
outer ring several times by hand (do not use an 
air hose). If bearing is still rough after cleaning 
and re-lubricating three times (if not done in 
Step 2), it must be replaced. If bearing passes 
the visual inspection and spin tests, it can be re¬ 
installed in transmission. 
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CLEANING AND INSPEC1 

TON (Continued) 

Gear Inspection 

Inspect the teeth of ea 
worn, broken or chipp€ 
Excessive wear increases b 
noise and unacceptable of 

cn gear. If excessively 
id, replace the gear, 
a oklash, which results in 
grating characteristics. 



Output Shaft Inspection 

1. Check output shaft for 
shaft between V-blo 
Indicator TOOL-4201-( 
places along shaft. Th< 
indicator for run-out 
0.05mm (0.002 in.). If r 
(0.002 in.), replace ma 

2. Replace input shaft if 
needle bearing surfac 
worn or rough, or if cc 
replace shaft. 

r jn-out by mounting the 
ccs and applying Dial 
i or equivalent to several 

5 standard reading of the 
should be less then 
i n-out exceeds 0.05mm 
li ishaft. 

i plines are damaged. If 
< i in bore of bearing is 
ie surface is damaged, 

DIAL INDICATOR 
n / TOOL-4201-C 

—*—— iiry 

" 

l—^ 

C8660-1A 



Countershaft Inspection 

Check countershaft gea 
splines for wear or damage 
bent, scored, or worn. 

teeth and countershaft 
. Replace countershaft if 

C8661-1A 




Synchronizer Mechanism Inspection 

1. Inspect gear teeth on synchronizer ring. If there 
is evidence of chipping or excessively worn 
teeth, replace with new parts. 

2. Inspect synchronizer ring for wear. To check 
the wear of synchronizer ring, fit synchronizer 
ring evenly to gear cone. Measure clearance 
between side faces of synchronizer ring and 
gear with a feeler gauge. If clearance is less 
than 0.8mm (0.031 in.), replace synchronizer 
ring or gear. 

NOTE: First/second, third/fourth and fifth reverse 

synchronizer-to-gear clearance specifications are 

the same. 

3. Inspect contact between inner surface of 
synchronizer ring and cone surface of gear. To 
inspect, apply a thin coat of Prussian Blue or 
equivalent on cone surface of gear and fit it into 
the ring. If the contact pattern is poor, correct 
this by applying compound and lapping 
surfaces together. 

4. Ensure clutch sleeve slides easily onto clutch 
hub. 

5. Check synchronizer inserts (keys), inner 
surface of clutch sleeve, and insert groove on 
clutch hub for wear. 

6. Check synchronizer insert spring for tension. 























CLEANING AND INSPECTION (Continued) 


Shift Fork/Clutch Huh Sleeve Inspection 

Check the contact sjrfaces of the shift fork and 
clutch hub sleeve for evidence of wear or damage. 
Measure from shift folk to the clutch hub sleeve. 
Clearance should not exceed 0.8mm (0.031 in.). 


FEELER GAUGE 



0.8mm (0.0314 in) 


CC8659-1B 


Clutch Hub Inspection 

1. Check operation I f clutch hub sleeve installed 


onto hub. 

2. Position clutch hi 
the hub approxi 
way off the sle 
observe downwa 
downward into sli 
be necessary to | 
as necessary. 


3 and sleeve horizontally. Lift 
lately three-quarters of the 
ive. Release the hub, and 
d motion. Hub should slide 
leve on its own. It should not 
tush hub into sleeve. Service 




Extension Housing Inspection 

Inspect the extension housing for cracks. Ensure 
that the machined mating surfaces are free from 
burrs, nicks, or any other damage. If necessary 
replace the oil seal after the extension housing has 
been installed on the transmission. 

NOTE: The extension housing rear bushing cannot 
be serviced. If it requires service, the extension 
housing must be replaced as a unit. 


Speedometer Gears Inspection 

Check the drive gear and driven gear, and the 
driven gear shaft for wear or damage. Check the 
O-ring and oil seal for weakness or damage. 


C8658-1A 
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CLEANING AND INSPECTION (Continued) 


2. Position input shaft assembly into transmission 
case through top opening. 

NOTE: Ensure that needle roller bearing is installed 
into input shaft. 3 


Install output shaft center bearing outer race 
using a brass drift. Seat center bearing outer 
races, maintaining bearing position illustrated. 


INPUT 

SHAFT 

ASSEMBLY 


C8359-1A 




TRANSMISSION 
CASE WALL 


OUTPUT 

SHAFT 


APPROXIMATELY 5mm 
(0.196 IN.) 



TRANSMISSION 
CASE WALL 


COUNTERSHAFT 

GEAR 


APPROXIMATELY 3mm 
(0.118 IN.) 


C8379-1B 


OUTPUT SHAFT CENTER 
BEARING OUTER RACE 





COUNTERSHAFT 

CENTER 

BEARING 

\®)// 


C8380-1A 


5. Install countershaft center bearing (not race). 

NOTE: Ensure that center bearing outer races are 
squarely positioned in bores. 














CLEANING AND INSPECTION (Continued) 


6. Position center bearing cover to transmission 
case with reference arrow pointing upward. 
Install and tighten center bearing cover 
retaining bolts to If>-26 N-m (14-19 ft-lb). 

NOTE: Ensure that all center bearing cover retaining 
bolt heads are marked with an "8". 


CENTER BEARING COVER 
RETAINING BOLTS (6) 




8. Install countershaft front bearing by hand. 

NOTE: If any related parts (such as output shaft, 
bearing, etc.) have been replaced, measure 
dimensions A, B, C, and D as illustrated. After 
measuring all dimensions, select bearing shim to 
maintain end play within specified limits. 


DEPTH MICROMETER 
' D82L-4201-C 


DIMENSION 

B 


DIMENSION 

D 


FRONT 

BEARING 

COVER 



Position transmissii n vertically (input shaft and 
clutch housing faring upward). Ensure that 
input shaft front be iring outer race is squarely 
positioned in bore. If removed, install front 
cover oil seal usint Front Cover Seal Installer 
T77J-7025-G or eq jivalent. 
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CLEANING AND INSPECTION (Continued) 





SPACER SELECT CHART - 


Put Number 


E8TZ-7C434-A 


E8TZ-7C434-B 


E8TZ-7C434-C 


E8TZ-7C434-D 


E8TZ-7C434-E 


E8T2-7C434-F 


E8TZ-7C434-G 


E8TZ-7C434-H 


E8TZ-7C434-J 


Thickness (t) 


2.3mm (0.090 in.) 


2.4mm (0.094 in.) 


2.5mm (0.098 in.) 


2.6mm (0.102 in.) 


2.7mm (0.106 in.) 


2.8mm (0.110 in.) 


2.9mm (0.114 in.) 


3.0mm (0.118 in.) 


3.1mm (0.122 in.) 




ant residue remaining on 
pf transmission and front 

age to oil seal lip during 
le input shaft splines along their 

oat o f oil to front cover oil seal lip. 
ing si im and baffle plate into front 
shim kith groove showing). Install 
ion case countershaft front 

ply a sufficient quantity of 
cover and oil baffle to retain 
assembly. 

bead of Silicone Rubber 
r equivalent to front cover 
taining bolt threads. Install 
ismission case. Install and 
ng cover retaining bolts to 
ft-lb). 

t bearing cover retaining bolt 


& A 


OIL 

■"BAFFLE 





jjfe 
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CLEANING AND INSPECTION (Continued) 


12. Position transmission horizontally in holding 
fixture. Assemble the fallowing parts in the 
order listed. 


Ball 

Fifth gear sleeve 


NOTE: Install fifth gear si© jve using nut, Shaft 
Adapter-Replacing Tool Ti 5L-7025-L, Adapter 
T88T-7025-J2, and Removes Replacer Tube T75L- 
7025-B or equivalents. 


REMOVER/ / 
REPLACER TUBE 
T75L-7025-B / 


SHAFT ADAPTER 
REPLACING 
T75L-7025-L 


ADAPTER 

T88T-7025-J2 


C8672-1A 


T/M - REAR HOUSING 






)J2) 

fc-® 




DIRECTION OF CLUTCH HUB 
AND SLEEVE ASSEMBLY 

SHORTlNARROWl | tally 

iilr, U mark long 


1. LOCKNUT - OUTPUT SHAFT \ 

2. LOCKNUT - COUNTERSHAFT 

3. COUNTERSHAFT REAR BEARING 

4. THRUST WASHER 

5. FIXING BOLT - REVERSE IDLER G AR 

6. REVERSE IDLE GEAR ASSEMBLY 

7. BEARING - OUTPUT SHAFT REAR 

8. REVERSE GEAR - OUTPUT SHAFT 

9. SLEEVE - OUTPUT SHAFT 

10. COUNTERSHAFT REVERSE GEAR 

11. NEEDLE BEARINGS 

12. SYNCHRONIZER RING - REVERSE 


V 9 


13. THRUST WASHER 

14. SPLIT WASHER (2 PCS| 

15. FIXING BOLT - SHIFT ROD 

16. SHIFT RAIL/FORK/HUB/SLEEVE 
ASSEMBLY 

17. LOCK BALL (STEEL) 

SHIFT RAIL 

18. SPRING - SHIFT RAIL 

19. SYNCHRONIZER RING - 5TH GEAR 

20. 5TH GEAR - OUTPUT SHAFT 

21. 5TH GEAR - COUNTERSHAFT 

22. NEEDLE BEARING - 5TH GEAR 


_4TH| 3RD 2ND|1ST 


SH0RT 3L 

„ sthTrev, 


23. SLEEVE - 5TH GEAR 

24. WOODRUFF KEY 

25. CENTER BEARING COVER 

26. 5TH/REVERSE COUNTER LEVER 
LOCKPLATE RETAINING BOLT 


13. Install fifth gear needle searing onto fifth gear 
(countershaft). 
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CLEANING AND INSPECTION (Continued) 


14. (4x2 models or 

output shaft using G 
7025-F, Gear Insta 
Gear Installing Sp 
Adapter T75L-7025 
T75L-7025-K, Rem 
7025-B, nut, and] 
Ensure that long f 
forward. 


My) Install fifth gear onto 
jear Installing Spacer 1881- 
ling Spacer T88T-7025-G, 
racer T88T-7025-E, Shaft 
-P, Shaft Adapter Screw 
jver/Replacer Tube 1751- 
washer, or equivalents, 
lange on fifth gear faces 


SHAFT ADAPTER 
_ T75L-7025-P 


GEAR INSTALLING 
SPACER 
T88T-7025-G 


| 

I 


NOTE: To install fifth gear assembly, perform the 
process in two steps. First, install Gear Installing 
Spacer T88T-7025-E and Gear Installing Spacer 
T88T-7025-F, or equivalent. When tool bottoms, 
add Gear Installing Spacer T88T-7025-G, or 
equivalent and press fifth gear assembly the rest of 
the way into position. 



WASHER 



; INSTALLING 

SPACER 

BT-7025-E 


GEAR INSTALLING 
SPACER 
T88T-7025-F 


SHAFT ADAPTER 
SCREW 
T75L-7025K 


REMOVER/REPLACER 
TUBE-T75L-7025-B 
(10 1/2 INCHES LONG) 


C8674-2B 


(4x4 models only) I istall fifth gear onto output 
shaft using Gear Instc lling Spacer T88T-7025-F, 
Gear Installing Spacer' '88T-7025-E, Shaft Adapter 
T75L-7025-M, Shaft A< lapter Screw T75L-7025-K, 
Remover/Replacer Tuje T75L-7025-B, nut, and 


washer, or equivalents. Ensure that long flange on 
fifth gear faces forward. (This procedure is similar to 
4x2 model fifth gear installation. However 4x4 
model fifth gear installation requires use of a longer 
remover/replacer tube. 
























CLEANING AND INSPECTION (Continued) 


17. Assemble the fifth/reverjje synchronizer hub, 
sleeve, and fifth gear syn :hronizer ring to fifth/ 
reverse shift fork and roc assembly. 

NOTE: Install the longer flang* i (on the fifth/reverse 
hub, sleeve, and synchronizer assembly) toward the 
front of transmission. The reference mark on 
synchronizer sleeve must be installed toward 
reverse gear side. I 


CLUTCH HUB 
SLEEVE 


> SPRING 

SYNCHRONIZER KEY 


CLUTCH 

HUB 


SYNCHRONIZER 

/KEY 

REFERENCE 
/ MARK 


5TH GEAR 
SIDE 


| REVERSE' 
I GEAR - 
: SIDE 




fork and shift rail 
reverse synchronizer 
synchronizer ring) to 
fork gate to fifth/ 
Install fifth/reverse 
y with threaded fixing 
transmission case) 

y, position the fifth/ 
larmost of the three 
rom threaded bore), 
gear position after 

reverse shift rail fixing 
fifth/reverse shift rail 
lission case. Tighten 
I fixing bolt to 20-30 


COUNTER LEVER ASSEMBLY 
FIXING BOLT LOCATION 




5TH/REVERSE SHIFT 
ROD FIXING BOLT 


19. Apply sealant to oil pjssage retaining bolt. 
Position oil passage to t ansmission case and 
install retaining bolt, "ighten oil passage 
retaining bolt to 8-10 N- m (6-8 ft-lb). 


REAR \ \. 

OIL PASSAGE) A 
RETAINING W)j 
BOLT \ \ 



REAR / 
OIL 

PASSAGE 



C6721-1A 


















CLEANING AND INSPECTION (Continued) 


20. Install split washer and thrust washer onto 
countershaft. 

NOTE: If clutch hub aid/or counter reverse gear 
have been replaced, lew split washers must be 
selected to maintain er d play within specified limits. 
Measure end play as illt istrated using a feeler gauge. 
Select replacement split washers using the chart. 
Ensure that split washers are a matched set of 
identical thickness. 




OUTPUT 


SPLIT 

WASHER 

COUNTERSHAFT 

C8388-1A 

SPLIT WASHER SELECT CH 

ART 


----■--- - - 

Part Number 


Thickness 

E8TZ-7R482-A 


3.0mm (0.118 in.) 

E8TZ-7R482-B 


3.1mm (0.122 in.) 

E8TZ-7R482-C 


3.2mm (0.125 in.) 

E8TZ-7R482-D 


3.3mm (0.129 in.) 

E8TZ-7R482-E 


3 4mm (0.133 in.) 

To Be Determined 


3.05mm (0.120 in.) 

To Be Determined 


3.15mm (0.124 in.) 

To Be Determined 


3.25mm (0.127 in.) 

To Be Determined 


3.35mm (0.131 in.) 

To Be Determined 


3.45mm (0.135 in.) 

To Be Determined 


3.50mm (0.137 in.) 


21. Install reverse synchronizer ring and needle 
bearings into counter reverse gear. Install 
counter reverse gear and needle bearings onto 
countershaft as an assembly. Install thrust 
washer to countershaft. 

22. Press thrust washer forward (by hand) against 
shoulder on countershaft. Maintain forward 
pressure against thrust-washer and insert feeler 
gauge between thrust washer and counter 
reverse gear. Using the chart, determine 
correct thrust washer to obtain specified end 
play. Counter reverse gear end play: 0.25- 
0.30mm (0.010-0.014 inch). 


FEELER 

GAUGE 


OUTPUT 

SHAFT 



COUNTERSHAFT 


C8390-1A 


THRUST WASHER SELECT CHART 


Part Number 


E8TZ-7C340-A 


E8TZ-7C340-B 


E8TZ-7C340-C 


E8TZ-7C340-D 


E8TZ-7C340-E 


E8TZ-7C340-F 


Thickness 


7.45mm (0.293 in.) 


7.65mm (0.301 in.) 


7.85mm (0.309 in.) 


7.35mm (0.289 in.) 


7.55mm (0.297 in.) 


7.75mm (0.305 in.) 
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CLEANING AND INSPECTION (Continued) 


23. Temporarily install a suit: ible spacer (inner bore 
larger than 21mm, outsr bore smaller than 
36mm, 15-20mm O/A length) in place of 
countershaft bearing. Loosely install 
countershaft locknut to retain components. 


7025-P (4 x 2 models only) and Shaft Adapter 
T75L-7025-M (4x4 models only), Shaft 
Adapter Screw T75L-7025-K, Remover/ 
Replacer Tube T75L-7025-B, nut, and washer, 
or equivalents. 


NOTE: Installation of a- suitable spacer prevents 
thrust washer and split washers from slipping off 
shaft, and avoids interference with reverse idler 
gears. 


NOTE: Install reverse gear with longer flange facing 
rearward. 


24. Install reverse idler g jar assembly. Apply 
sealant to reverse idler s vaft fixing bolt threads. 
Install and tighten fixing t olt to 79-116 N • m (58- 
86 ft-lb). 


25. Drive sleeve and revers 3 gear assembly onto 
output shaft using Gear I istalling Spacer T88T- 
7025-F (4x2 models only), Gear Installing 
Spacer T88T-7025-E, Shaft Adapter T75L- 


26. Install output shaft rear bearing using Gear 
Installing Spacer T88T-7025-F (4x2 models 
only), Gear Installing Spacer T88T-7025-E 
Shaft Adapter T75L-7025-P, (4x2 models 
only), Shaft Adapter T75L-7025-M (4x4 
models only), Shaft Adapter Screw T75L-7025- 
K, Remover/Replacer Tube T75L-7025-B, nut, 
and washer, or equivalent. (This procedure 
employs the same tools as fifth gear 
installation.) 


OUTPUT SHAFT 
REAR BEARING 



GEAR INSTALLING 
SPACER-T88T-7025-E 


INSTALLING 

SPACER 

8T-7025-F 


SHAFT SLEEVE 
REPLACING-T75L-7025-K 


SHAFT ADAPTER 
T75L-7025-P 


REMOVER/REPLACER 
TUBE-T75L-7025-B 
(10 1/2 INCHES LONG) 


C8675-2A 


27. Remove temporary spac sr from countershaft. 

28. Install countershaft rear jearing by hand. 

NOTE: Tightening shaft lo sknuts without fully 
seating bearing can cause d< mage to output shaft 
threads. 


COUNTERSHAFT LOCKNUT 
STAKING TOOL 
T77J-7025-F 


29. Lock transmission into first and third gear. 
Install new output and countershaft locknuts 
hand tight. Tighten outpu shaft locknut to 216- 
274 N-m (160-200 ft-lb). Tighten countershaft 
locknut to 128-196 N-m 94-144 ft-lb). 


NOTE: Always install new ou put and countershaft 
locknuts when assembling tr tnsmission. Locknuts 
unstaked during disassembly cannot be reused. 


OUTPUT 

-SHAFT 

LOCKNUT 


30. Stake (tightened) locknu s to bottom of shaft 
groove using Countershaft Locknut Staking 
Tool T77J-7025-F or equ valent. 


OUTPUT. 
SHAFT 


COUNTERSHAFT 

LOCKNUT 


REVERSE IDLER 
GEAR ASSEMBLY 


C8391-1A 











CLEANING AND INSPECTION (Continued) 


31. Install speedometer drive gear (purple) and 
steel ball to output shaft. Install snap ring 
retaining speedometer drive gear to output 
shaft (4x2 models only). 

NOTE: The speedometer drive gear contains three 
detents into which the steel drive ball can be 
installed. The steel drive ball can be installed into 
any of the three detents. 


SPEEDOMETER 
DRIVE GEAR 


C6722-1A 


36. Install transmission dram plug and tighten to 
40-58 N-m (29-43 ft-lb). 

37. If removed, install rear oil seal into extension 
housing using Extension Housing Seal 
Replacer T61L-7657-A or equivalent. Ensure 
that oil seal drain hole faces downward. 


EXTENSION 
HOUSING Hfc " H C 
I SI 



'EXTENSION HOUSING 
SEAL REPLACER 
T61L-7657-A MAIN VIEW 


32. Remove any sealant residue from mating 
surfaces of transmission case and extension 
housing. Apply a 1 /8-inch bead of Silicone 
Rubber D6AZ-19562-BA or equivalent to 
transmission casli. 

NOTE: Extension housing bushing cannot be 
serviced. If bushing requires service, extension 
housing must be repl iced as a unit. 

33. Position extensic n housing to transmission to 
case, and instal extension housing retaining 
bolts. Tighten be ts to 32-46 N-m (24-34 ft-lb). 

34. Place synchrony ers into neutral gear position. 
Ensure that shifl forks on top cover assembly 
are in neutral ge ar position. 

35. Position top cover to transmission case, and 
carefully engage shift forks with synchronizers. 
Apply sealant t< the two rearmost top cover 
retaining bolts, < nd install them into top cover 
rear retaining bolt locations. Install remaining 
top cover retain ng bolts (no sealant). Tighten 
top cover retain ng bolts to 16-22 N-m (12-16 
ft-lb). 

NOTE: Do not apply sealant to top cover or 
transmission case Mating surfaces. If necessary, 
apply a small quantit' of grease to sealing gasket to 
retain gasket in posi ion during assembly. 



38. Fill transmission with specified quantity of 
Motorcraft MERCON® Multi-Purpose 
Automatic Transmission Fluid XT-2-QDX E4AZ- 
19582-B (ESP-M2C138-CJ) or equivalent 
transmission fluid. 



TRANSMISSION 

CASE 


C8651-1A 
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FIVE-SPEED MANUAL OVERDRIVE TRAICMISSION - GEAR RATIOS 


FIRST 


3.72 

SECOND 


2.20 

THIRD 

! 

1.50 

FOURTH 


1.00 

FIFTH 


.79 

REVERSE 


3.40 

FIVE-SPEED MANUAL OVERDRIVE TRAI 
INSPECTION STANDARDS 

CC8398-1B 

ISMISSION 

Component 

1 

Tolerance 

Inches 

Mtlllmeters 

Mainshaft Runout Not to Exceed 


0.002 

0.05 

Shift Fork to Clutch Sleeve Not to Exceec 



0.8 

Synchronizer Ring to Conical Face of Ge 

IT 

0.059 

1.5 

TORQUE SPECIFICATIONS 

CC8399-1A 

Description 


Nm 

ft-#> 

Output Shaft Locknut 


216-274 

160-203 

Countershaft Locknut 


128-196 

94-144 

Extension Housing Retaining Bolts 


32-46 

24-34 

Reverse Idler Shaft Fixing Bolt 


79-116 

58-86 

Center Bearing Cover 


18-26 

14-19 

Front Bearing Cover 


16-22 

12-17 

Ftfth/Reverse Cam Lockout Plate 


8-10 

6-7 

Dust Boot 


8-11 

6-8 

Top Cover 


16-22 

12-16 

Filler Plug 


40-58 

29-43 

Front Oil Passage 


8-10 

6-8 

Counter Lever Shaft Fixing Bolt 


8-10 

6-8 

Rock Plate 


8-10 

6-7 

Drain Rug 


40-58 

29-43 

Backup Lamp Switch 


25-35 

18-26 

Neutral Switch (If Equipped) 


25-35 

18-26 

Rear Oil Passage (Extension Housing) 


8-9 

5-7 

5th/Reverse Shift Rail Fixing Bolt 


20-30 

16-22 


CC8402-1B 


FIVE-SPEED MANUAL OVERDRIVE TRANSMISSION ASSEMBLY 
STANDARDS 


Component 

. *—-— —. 

loterance 

Ltnhse 

wcnes 

Millimeters 

3rd/4th Clutch Hub Play 

0.00-0.0019 

0.000.05mm 

Reverse Idler Gear End Play 

0.0039-0.0078 

0.1O.2mm 

5ttVRev. Hub End Ray 

0.000.0019 

0.000.05mm 

Counter Reverse Gear 

0.00980.0138 

0.250.35 


CC8400-1B 


APPROXIMATE LUBRICANT REFILL CAPACITY 


Transmission 

U.S. Pints 

imperial Pints 

Liters 

Five-Speed Manual 
Overdrive Transmission 
(Ford Manual Transmission 
MERCON* or Equivalent) 

5.6 


2.65 


CC8401-1B 



































































SPECIAL SERVICE TO 

OLS 





Number 

Desert 

itkm 


T74P-77248-A 

Seal R 

(mover 


T77J-7025-F 

Counts 

’shaft Locknut Staking Tool 


T88T-7025-A 

Mainsh 

aft Locknut Wrench 


T75L-7025-B 

Remov 

jr/Replacer Tube 


T84T-7025-B 

TOD F 

>rcing Screw 


T77J-7025-H 

Bearing 

Puller 


T77J-7025-J 

Puller 

ling 


T75L-7025-G 

Bearini 

l Collet Sleeve For 3.5 Inch Bearing Collets 


T85T-7025-A 


sr/Replacer Tube 


T84T-7025-A 

todfI 

jrcing Screw 


T88T-7061-B 

Gear F 

emoval Collet 


T88T-7120-A 

Bearin 

l Race Puller 


T50T-100-A 

Slide 1 



T53T-4621-B 

Bearin 

Cone Replacer 


T88T-7025-B 

Bearin 

1 Cone Replacer 


T75L-1165-B 

Bearin 

Plate ! 


D84L-1123-A 

Bearin 

Splitter 


T88T-7025-C 

EE 

iver Holding Fixture 

ROTUNDA EQUIPMENT 




077-00008 


ascription 

ansmission Jack 


CCM39-1A 


L Number 

Description 

T71 P-4621-B 

Bearing Cone Remover 

T77J-7025-G 

Front Cover Seal Installer 

TB8T-7025-F 

Gear Installing Spacer 

T88T-7025-G 

Gear Installing Spacer 

T88T-7025-E 

Gear Installing Spacer 

T75L-7025-P 

Shaft Adapter 

T75L-7025-K 

Shaft Adapter Screw 

T75L-7025-M 

Shaft Adapter 

D84L-7000-B 

Roll Pin Punch Set 

D82L-4201-C 

Depth Micrometer 

TOOL-420f-C 

Dial Indicator 

T88T-7025-J 

Countershaft Fifth Gear Sleeve Puller 

T88T-7025-J1 

Gear Removal Collets 

T77J-7025-B 

Remover/Replacer Tube 

T75L-7025-L 

Shaft Adapter — Replacing 

T88T-7025-J2 

Adapter 

T61L-7657-A 

Extension Housing Seal Replacer 
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SECTION 07-03) 

' • j 

3 Manual Transmission— 

Mitsubishi Five-Speed 

I 

SUBJECT 

PAGE 

SUBJECT 

PAGE 

DESCRIPTION AND OPERATION! 

Description.... 

Operation.. 

DIAGNOSIS AND TESTING ..... 
DISASSEMBLY AND ASSEMBLY 

Subassembly Operations. 

Countershaft ... 

Input Shaft. 

Mainshaft . 

..07-03B-1 

..07-03B-2 

.07-03B-4 

. 07-03B-29 

.07-03B-34 

.07-03B-35 

DISASSEMBLY AND ASSEMBLY (Cont’d.) 

Transmission..... 

REMOVAL AND INSTALLATION 

Shift Lever. .. 

Transmission .... 

SPECIFICATIONS .. 

VEHICLE APPLICATION. 

.... 07-03B-9 

.... 07-03B-6 
.... 07-03B-5 
... 07-03B-36 
.... 07-03B-1 


VEHICLE APPLICATION 

Applies to Ranger (4x4) and Bronco II Trucks 
equipped with the 2.9 L Engini > and Mitsubishi Five 
Speed Transmission. 


DESCRIPTION AND OPERATION 


Description 

The Mitsubishi Five Speed I 
(Model FM146) is used on Ran 
II vehicles. The transmission h 
(the fifth gear being an over 
reverse gear. It is fully synchr 
gears, and reverse. All ( 
accomplished with synchrony 
gear uses a reverse idler gear 
mesh with the countershaft g< 


Manual Transmission 
jer (4x4) and Bronco 
as five forward gears 
Irive gear) and one 
cnized in all forward 
ear changes are 
er sleeves. Reverse 
which is in constant 
iar. 


The top mounted shifter operates shift rails 
through a set of shift forks. Sf ift forks mounted on 
the rails operate the synchroni; er sleeves that allow 
shifts of 1-2, 3-4 and overdrive-reverse. 


A shift interlock system, loce ted in the side of the 
transmission case, prevents the shift rails from 
engaging two gears at the sar le time. 


The transmission assembly is composed of five 
major components: a front bearing retainer, a 
transmission case, a transfer case adapter and a 
control housing, all of which ar< i cast aluminum. The 
fifth component is the under < over which is made 
from stamped aluminum. 























07-03B-1 


Manual Transmission—Mitsubishi Rve-Speed 


07-03B-1 


SECTION 07-03B Manual Transmission- 

Mitsubishi Five-Speed 


PAGE 


07-03B-9 


. 07-03B-6 
. 07-03B-5 
07-03B-36 
. 07-03B-1 


VEHICLE APPLICATION 

Applies to Ranger (4x4) and Bronco II Trucks 
equipped with the 2.9L Engine and Mitsubishi Five 
Speed Transmission. 


DESCRIPTION AND OPERATION 


Description 

The Mitsubishi Five Speed Manual Transmission 
(Model FM146) is used on Ranger (4x4) and Bronco 
II vehicles. The transmission has five forward gears 
(the fifth gear being an Overdrive gear) and one 
reverse gear. It is fully synchronized in all forward 
gears, and reverse. All gear changes are 
accomplished with synchronizer sleeves. Reverse 
gear uses a reverse idler gear which is in constant 
mesh with the countershaft gear. 

The top mounted shifter operates shift rails 
through a set of shift forks. Shift forks mounted on 
the rails operate the synchronizer sleeves that allow 
shifts of 1-2, 3-4 and overdrive-reverse. 

A shift interlock system, located in the side of the 
transmission case, prevents the shift rails from 
engaging two gears at the same time. 

The transmission assembly is composed of five 
major components: a front bearing retainer, a 
transmission case, a transfer case adapter and a 
control housing, all of which are cast aluminum. The 
fifth component is the under cover which is made 
from stamped aluminum. 



SUBJECT PAGE 

DESCRIPTION AND OPERATION 

Description. 07-03B-1 

Operation......."..07-03B-2 

DIAGNOSIS AND TESTING . .07-03B-4 

DISASSEMBLY AND ASSEMBLY 

: Subassembly Operations ...07-03B-29 

Countershaft .. 07-03B-34 

Input Shaft. 07-03B-35 

Mainshaft . 07-03B-29 


SUBJECT 

DISASSEMBLY AND ASSEMBLY (Cant'd.) 

Transmission.... 

REMOVAL AND INSTALLATION 

Shift Lever ,... 

Transmission . ... 

SPECIFICATIONS .. 

VEHICLE APPLICATION.. 
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Manual Transmission—Mitsubishi Five-Speed 
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DESCRIPTION AND OPERATION (Continued) 


Operation 

Powerflow 

Neutral 

In the neutral position, all the synchronizer 
sleeves are centered. The input shaft is driving the 
countershaft and the reverse idler. None of the 
gears are locked to the mainshaft and the mainshaft 
is not driven. 


NEUTRAL 


SYNCHRONIZERS 
(ALL CENTERED) 


COUNTBRSHAFT- 


CSSZ7-2D 



IUNTERSHAFT 


C5528-2C 
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DESCRIPTION AND OPERATION (Continued) 


Second Gear 

When the transmission is shifted into second 
gear, the 1-2 synchronizer sleeve is shifted forward. 
The second speed gear is locked to the mainshaft 
through the synchronizer. The input gear drives the 


SECOND GEAR 


MAINSHAFT 
SECOND GEAR 


countershaft. The countershaft drives the second 
gear on the mainshaft. The second gear ratio is 
2 . 210 : 1 . 


1-2 SYNCHRONIZER 
SHIFTED FORWARD 


INPUT GEAR 



COUNTERSHAFT 


C5529-2C 


Third Gear 

When the transmission is shifted into third gear, 
the 3-4 synchronizer sleeve is shifted rearward. The 
third speed gear is lockedlto the mainshaft through 
the synchronizer. The ‘input gear drives the 


countershaft. The third gear on the countershaft 
drives the third gear on the mainshaft. The third gear 
ratio is 1.516:1. 


THIRD GEAR 


3-4 SYNCHRONIZER 
SHIFTED REARWARD 


INPUT GEAR 


COUNTERSHAFT 



C5530-2C 


Fourth Gear 

When the transmission is shifted into fourth gear, 
the 3-4 synchronizer sleeve is shifted forward. The 
input shaft is locked to the mainshaft through the 3-4 


synchronizer. The two shafts are linked into a single 
unit and turn at the same speed. The fourth gear 
ratio is 1:1. 


FOURTH GEAR 


3-4 SYNCHRONIZER 
SHIFTED FORWARD 


INPUT GEAR 



CSS31-2C 
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DESCRIPTION AND OPERATION (Continued) 


Fifth (Overdrive) Gea 

When the transmit 
(overdrive) gear, the ov 
sleeve is shifted ream 
locked to the mainshafl 
countershaft. The 
countershaft drives t 
mainshaft. The fifth (ov 


>sion is shifted into fifth 
srdrive-reverse synchronizer 
rard. The overdrive gear is 
The input gear is driving the 
overdrive gear on the 
le overdrive gear on the 
5rdrive) gear ratio is 0.812:1. 


FIFTH (OVERDRIVE) GEAR 


OVERDRIVE-REVERSE 
, SYNCHRONIZER 
SHIFTED REARWARD 


INPUT GEAR, 


MAINSHAFT 

-OVERDRIVE 

GEAR 


COUNTER SHAF 


COUNTER SHAFT 
OVERDRIVE GEAR 


C5532-2D 


Reverse Gear 

When the transmission is shifted into reverse 
gear, the overdrive-re rerse synchronizer sleeve is 
shifted forward. The r averse gear is locked to the 
mainshaft. The input gear is driving the 
countershaft. The cou ntershaft reverse gear drives 


the reverse idler gear. The reverse idler gear is in 
constant mesh with the countershaft. The reverse 
idler gear drives the reverse gear on the mainshaft 
and the mainshaft is driven in the reverse direction. 
The reverse gear ratio is 3.400:1. 


REVERSE GEAR 


MAINSHAFT 

REVERSE 

GEAR 


OVERDRIVE-REVERSE 
, SYNCHRONIZER 
SHIFTED FORWARD 


COUNTERSHAFT - 


COUNTERSHAFT 

REVERSE 

GEAR 


, REVERSE 
IDLER GEAR 


C5533-2B 


DIAGNOSIS AND TESTING 



Refer to Section )7-03, Manual Transmission 
General Service for diagnostic and testing 
procedures. 
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REMOVAL AND INSTALLATION 


Transmission 

Removal 

1. Place the gearshift selector in the neutral (N) 
position. 

2. Remove the boot retainer screws and the boot. 
Remove the bolts attaching the gear shift lever 
assembly to the control housing. 

3. Pull the gearshift lever assembly out of the 
control housing. 

4. Cover the opening in’the control housing with a 
cloth to prevent dirt from falling into the 
transmission. 

5. Open the hood anc* disconnect the negative 
battery cable from tlje battery terminal. 

6. Raise the vehicle. 

7. Disconnect the rear driveshaft at both the rear 
axle and transfer ca^e flanges. 

8. Disconnect the forward drive shaft from the 
front axle and remove by sliding forward. Install 
a suitable plug in the transfer case adapter to 
prevent lubricant leakage. 

9. Disconnect the hydraulic fluid line from the 
clutch slave cylinder. Plug the line to prevent 
fluid leakage. 

Disconnect the speedometer from the transfer 
case. { 

( 

Disconnect the starter motor cable, the backup 
lamp switch wire, and the neutral position 
switch wire. 

12. Place a jack under the engine block, protecting 
the oil pan with a w<^od block. 

13. Remove the transfer case from the vehicle as 
described in Section 07-07 a or b. 

14. Remove the starter. Place a transmission jack 
under the transmission. 

15. Remove the bolts, lockwashers and 
flatwashers attaching the clutch housing and 
transmission to the engine and plate. 

16. Remove the nuts and bolts attaching the 
transmission mount and damper to the 
crossmember. 

17. Remove the nuts and bolts attaching the 
crossmember to the frame side rails and 
remove the crossmember. Refer to Section 
02-03, Engine/Transmission Mounting. 

18. Lower the engine jack. Work the clutch housing 
off the locating dowels and slide the clutch 
housing and the transmission rearward until the 
input shaft clears the clutch disc. Remove the 
transmission from the vehicle. 

19. Remove the clutch housing from the 
transmission. 


i 


10 . 

11 . 


Transmission 

Installation 

1. Make sure that the machined mating surfaces 
and the locating dowels on the engine rear 
plate are free of burrs, dirt or paint. Check the 
mating face of the clutch housing and the 
locating dowel holes for burrs, dirt or paint. 
Reassemble clutch housing to the 
transmission. 

2. Mount the clutch housing and transmission on a 
transmission jack. Position it under the vehicle 
and start the input shaft into the clutch disc. 
Align the splines on the input shaft with the 
splines in the clutch disc. Move the 
transmission forward and carefully seat the 
clutch housing on the locating dowels of the 
engine rear plate. The engine plate dowels 
must not shave or burr the clutch housing dowel 
holes. 

3. Install the bolts and flatwashers that attach the 
clutch housing to the engine rear plate and 
tighten to specifications. Remove the 
transmission jack. 

4. Install the starter motor. Tighten the attaching 
nuts to specifications. 

5. Raise the engine and install the rear 
crossmember, insulator and damper and 
attaching nuts and bolts. Tighten the nuts to 
specifications. Refer to Section 02-03, Engine/ 
Transmission Mounting. 

6. Install the bolts, nuts and washers attaching the 
transmission mount to the crossmember. 
Tighten the nuts to specifications. Remove the 
engine jack. 

7. Install the transfer case as described in the 
appropriate section in this group. 

8. Install the rear driveshaft by attaching to both 
the transfer case and the rear axle flange. Make 
sure the marks made during removal are in 
alignment. Install the attaching nuts and bolts 
and tighten to specifications. 

9. Install the forward driveshaft by sliding it 
rearward into the transfer case and attaching it 
to the forward drive axle. Make sure the marks 
made during removal are in alignment. Install 
the attaching nuts and bolts and tighten to 
specifications. 

10. Connect the starter cable, backup lamp switch 
wire, shift indicator wire and the neutral position 
switch wire (if so equipped). 

11. Connect the clutch hydraulic line to slave 
cylinder on the input shaft. Bleed the hydraulic 
clutch system as described in Section 08-02, 
Clutch Controls. 

12. Install the speedometer cable. 
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Manual Transmission — Mitsubishi Five-Speed 07-036-$ 

REMOVAL AND INS1 

'ALLATION (Continued) 

13. Remove the fill p 
The fluid level sh 
of the filler hole, 
level with Stanc 
(SAE 80W), D8C 
or equivalent. 

14. Lower the vehich 

15. Connect the ne 
battery terminal. 

16. Remove the cl< 
adapter opening 
adapter. 

(ug and check the fluid level. 17. Install the gearshift lever assembly in the 

jld be even with the bottom control housing. Make sure the ball on the lever 

| required, fill to the specified is in the socket inside the transmission. Install 

ard Transmission Lubricant the attaching bolts and tighten to specifications. 

Z-19C547-A (ESP-M2C83-C) 18. | ns t a || the boot cover and bolts. 

19. Verify proper shifting and operation of the 
transmission. 

jative battery cable to the 

1h over the transfer case 
. Avoid getting dirt in the 



Shift Lever 

NOTE: Remove only 

boot or lever is to be r 

or lever is not being ri 

and lever as an asse 

Removal 

1. Pull the shift boo 
on the shift leve 

follows: Warm 
60-82°C (140-1f 
lever with a "U" 

2. Remove the boot 
bezel assembly. 

3. Remove the bo!t| 
control housiit 
assembly. 

Installation 

the shift ball if the shift ball, 1. Lubricate the shift lever selector ball with Long- 

aplaced. If either the ball, boot Life Lubricant, C1AZ-19590-BA (ESA-M1C75- 

splaced, remove the ball, boot B) or equivalent. Position the lever in the control 

mbly. housing, making sure the selector ball is in the 

socket. Install the bolts and tighten to 8-14 N • m 
(6-10 ft-lb). 

down below the retaining ring 2 . t „ th b t d b , assemb . v 

and remove the shift ball as ^ 11181311 tne D00t ana D8zel assenmiy. 

he ball with a heat gun to 3. Warm the ball with a heat gun to 60-82°C (140- 

0°F). Knock the ball off the 180°F) and tap the ball on the lever with a 7/16 

shaped tool. inch socket and mallet. Install the plastic shift 

retainer screws and the boot/ ^ CaUti ° n l ° ^ ** inS6rt 

retaining the shift lever to the 
g and remove the lever 















TRANSMISSION CASE - EXPLODED VIEW 


21 10 19 20 


28 27 25 24 26 22 30 


er "a 

a 9-*T# 



44 46 47 48 56 













43 54 




62 18 



16 29 


. BOLT W/WASHER (12) 

UNDER COVER 
l. UNDER COVER GASKET 
I. PLUG (3) 

i. POPPET SPRING (3) 

I. STEEL BALL (3) 

. SPRING PIN FOR 3-4 SHIFT FORK 
I. SPRING PIN FOR 1-2 SHIFT FORK 
I. SPRING PIN FOR OD-R SHIFT FORK 
OD-R SHIFT RAIL 
. OD-R SHIFT FORK 
. MAINSHAFT LOCK NUT 
. COUNTER GEAR LOCK NUT 
. BALL BEARING 
. COUNTER OVERDRIVE GEAR 
. REVERSE GEAR 
. COUNTER REVERSE GEAR 
. SPACER 
. 3-4 SHIFT RAIL 
I. 1-2 SHIFT RAIL 
I. INTERLOCK PLUNGER 
I. THRUST WASHER 
I. STEEL BALL 
I. OVERDRIVE GEAR 
I. NEEDLE BEARING 
i. OVERDRIVE GEAR SLEEVE 
. BEARING SPACER 
I. SYNCHRONIZER RING 
l. OVERDRIVE SYNCHRONIZER ASSEMBLY 
l. BALL BEARING 


. SLEEVE 
. SPLIT PIN 
. NUT 

. THRUST WASHER 
. REVERSE IDLER GEAR 
. NEEDLE BEARING 12) 

. SCREW (4) 

. REVERSE IDLER SHAFT 
. SCREW (4) 

. REAR BEARING RETAINER 
!. STUD (4) 

BOLT (4) 

l FRONT BEARING RETAINER 
i. SPACER 
i. OIL SEAL 
SNAP RING 
I. BALL BEARING 

I. ANGULAR TYPE DOUBLE BEARING 
l. SPACER 

. COUNTER REAR TAPER BEARING 
SHIM 

I. COUNTER GEAR 
. 3-4 SHIFT FORK 
i. 1-2 SHIFT FORK 
i. MAIN DRIVE GEAR 
NEEDLE BEARING 
SYNCHRONIZER RING 
I. MAINSHAFT ASSEMBLY 
I. TRANSMISSION CASE ASSEMBLY 
. SLEEVE FOR OIL SEAL 
!. SEAL 

i. DRAIN PLUG AND 
MAGNETIC GASKET 


C5534-2D 
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REMOVAL AND INSTALLATION (Continued) 
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DISASSEMBLY AND ASSEMBLY 


Transmission 


Disassembly 

1. Remove the transmission as described in the 
Removal and Installation portion of this 
Section. Make sure the transmission is in 
Neutral. 


2. Remove the nuts retaining the clutch housing to 
the transmission and remove the housing. If not 
removed, remove the clutch slave cylinder from 
the input shaft. 



, RELEASE \V 
\\\ BEARING ' 




CLUTCH 

HOUSING 


, SLAVE 
CYLINDER 


Remove the bolts retaining the control housing 
to the transfer case adapter and remove the 
control housing (with reverse lockout assembly 
attached). Remove and discard the rubber seal. 
Clean the mating surfaces of the adapter and 
control housing. 


3. Remove the backup (lamp switch and neutral 
sensing switch from (he transmission. 


NEUTRAL 
SENSING SWITCH 


BACKUP 
LAMP SWITCH 


REVERSE 

LOCKOUT' 


CONTROL 

HOUSING 


RUBBER 

SEAL 
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DISASSEMBLY AND ASSEMBLY (Continued) 


















DISASSEMBLY AND ASSEMBLY (Continued) 



13. Remove the bolts retaining the transfer case 
adapter to the transmission case. Note that 
three different bolt lerjgths (35mm, 55mm, and 
110mm) are used to* retain the case to the 
adapter. Mark the bolt holes accordingly. Note 
the location of this’ wire harness clip for 
reassembly. 




14. Remove the adapter from the case. Make sure 
the shift gates do not bind in the adapter during 
removal. Rotate the gates on the rails as 
required. Remove and discard the gasket. 
Clean all traces of gasket material from the 
mating surfaces of the case and adapter. 

15. Identify each shift rail and gate. Remove the 
gates from the rails. 



TRANSMISSION 

CASE 


TRANSFER 

CASE 

ADAPTER 
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DISASSEMBLY AND ASSEMBLY (Continued) 



18. Remove the set screw on the top of the case 
and remove the poppet spring and steel ball. 
Remove the two bolts on the side of the case. 
Remove the two poppet springs and two steel 
balls. 



POPPET SPRING 
AND BALL 
'SET SCREW 


20. Remove the oil seal sleeve from the output 
shaft using a puller such as T77J-7025-H. 

NOTE: Do not reuse oil seal sleeve. Once removed, 
replace only with a new sleeve. 

21. Unstake the locknuts on the mainshaft and 
countershaft using Mainshaft Locknut Staking 
Tool, T77J-7025-F or equivalent. 


COUNTERSHAFT 

LOCKNUT 


6.0 mm 
(0.24 in) 



MAINSHAFT, 
LOCKNUT 


MAINSHAFT LOCKNUT 
STAKING TOOL, / 
T77J-7025-F / 


OPPET SPRING 
AND BALL 
ETAINING BOLT 


CS751-1B 


C5S49-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


22. Double engage the transmission in two gears to 
lock up the transmission. This is done by 
engaging two of the synchronizers. This is 
necessary to remove the locknuts. 

23. Remove the countershaft locknut with a 30mm 
socket. Discard the ilocknut. 


24. 


Remove the mainshaft locknut with Mainshaft 
Locknut Wrench, T77J-7025-C or equivalent. 
Discard the locknut. 


MAINSHAFT 


MAINSHAFT 

LOCKNUT 

WRENCH 

T77J-7025-C 



C5752-1A 


t 

25. Pull the rear bearing off the mainshaft using 
Tube, T77J-7025-BJ Forcing Screw, T84T- 
7025-B, Puller, T77J-7025-H and Puller Ring, 
T77J-7025-J (or their equivalents). Remove 
and discard the beaifng. 

i 


REAR 

BEARING 


PULLER RINfi 
T77J-7025-J 



TUBE 

T77J-7025-B 


FORCING SCREW 
T84T-7025-B 


C5753*1 B 



















28. Remove the 1-2 < 
case. 

29. Remove the over 
spacer and syr 
mainshaft. 

30. Remove the ovt 
sleeve from the 
mainshaft. 

NOTE: Do not lose the 

the hub. A spring is loc 


( id 3-4 shift forks from the 

rive gear, needle bearing, 
:hronizer ring from the 

rdrive-reverse synchronizer 
synchronizer hub on the 


three keys and two springs in 
ated on each side of the hub. 



SYNCHRONIZER 

'SLEEVE 


SYNCHRONIZER 

HUB 



CAGED 

NEEDLE 

BEARING 


SYNCHRONIZi 

RIN 


OVERDRIVE 

GEAR 


C57S6-1B 


31. Pull the overdr ve-reverse synchronizer hub 
and overdrive tear bearing sleeve from the 
mainshaft using Bearing Puller, T77J-7025-H, 
Puller Ring, T7; J-7025-J, Tube, T75L-7025-B 
and Forcing Screw, T84T-7025-B or their 
equivalents. 


BEARING 
PULLER J 
T77J-7025-H 



K BE 
r 025-B 


FORCING 

SCREW 

TB4T-7025-B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


34. Remove the cotter pih and nut from the reverse 
idler shaft. Remove frie thrust washer, reverse 
idler gear and two sets of needle bearings from 
the shaft. 



CAGED 

NEEDLE 

BEARING 


REVERSE 

IDLER 

GEAR 



THRUST 

WASHER 


COTTER 

PIN 


CS760-1B 


Remove the 6mm alien-head bolts that attach 
the mainshaft rear bearing retainer to the case 
and remove the retainer. Remove and discard 
the gasket. Clean any traces of gasket material 
from the mating surfaces of the case and 
retainer. * 


36. Remove the 6mm alien-head bolts that retain 
the reverse idler gesjrshaft assembly to the 
case. 



REVERSE 


IDLER GEAR 


SHAFT ASSEMBLY 



BEARING 


RETAINER 


37. Pull the reverse-idler gearshaft assembly out of 
the case using Slide Hammer, T50T-100-A and 
Reverse Idler Gearshaft Remover, T85T- 
7140-A or equivalent. 


REVERSE IDLER 
SHAFT 


REVERSE IDLER 
GEARSHIFT REMOVER 
V T85T-7140-A 


SLIDE HAMMER 
T60T-100-A 



38. Use a "double nut" procedure to remove the 
four studs that retain the input shaft front 
bearing retainer to the case. Remove the bolts 
that attach the retainer to the case. 


TRANSMISSION 

CASE 



INPUT SHAFT 
FRONT BEARING ' 
RETAINER 


.DOUBLE 

NUT 



i 
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DISASSEMBLY AND 


ASSEMBLY (Continued) 


39. Remove the inpul 
from the case. Rerfr 
Clean all traces 
mating surfaces oj 


it] shaft front bearing retainer 
ove and discard the gasket, 
gasket material from the 
the case and retainer. 




input shaft front 


40. Remove the selective shim from inside the 


bearing retainer. DO NOT 


DISCARD THE SELECTIVE SHIM. 



SELECTIVE 

SHIM 


INPUT SHAFT 
FRONT 
BEARING 
RETAINER 


C5764-1A 


41. Remove the si 
retains the inpu4 
DISCARD THE 


ipall selective snap ring that 
shaft to the bearing. DO NOT 
^ELECTIVE SNAP RING. 


42. Remove the lai 
input shaft bearii 


]ge snap ring that retains the 
ng to the case. 


SMALL 
SELECTIVE 
SNAP RING 



43. Remove the bearing from the input shaft and 
case using Tube, T75L-7025-B, Bearing 
Collets, T75L-7025-D, Bearing Collet Sleeve, 
T75L-7025-G and Forcing Screw, T84T- 
7025-B. Remove and discard the bearing. 



44. Rotate the input shaft so the flats on the shaft 
face the countershaft, providing clearance to 
remove the input shaft. Remove the input shaft. 
The output shaft (mainshaft) may have to be 
pulled to the rear of the case. Remove the small 
caged needle bearing from the inside of the 
input gear. 


















07-038-17 


Manual Transmission—Mitsubishi Five-Speed 


07-03B-17 


DISASSEMBLY AND ASSEMBLY (Continued) 


45. Remove the snap ring from the mainshaft 
(output shaft) outer bearing race. 

46. Remove the outer miainshaft bearing race, ball 
bearing and bearing flepve from the case using 
Tube, T75L-7025-B, Mainshaft Bearing Collet 
Remover, T85T-7065-A, Bearing Collet Sleeve, 
T77F-7025-C and Forcing Screw, T84T- 
7025-B. Discard the outer bearing race and ball 
bearing. 

NOTE: The inner race of the front bearing will 
remain on the mainshaft. 


BEARING COLLET SLEEVE 
T77F-702S-C 


FORCING SCREW 
T84T-7025-B 



BEARING COLLET REMOVER 
T85T-7065-A 


CS7B8-1A 


47. Remove the countershaft front spacer and 
bearing race. 



COUNTERSHAFT 
FRONT 
SPACER 


C5769 1A 


48. Remove the countershaft from the case. The 
mainshaft assembly may have to be moved 
slightly to the side to allow clearance for 
countershaft removal. If the countershaft 
bearings require servicing, refer to 
Countershaft—Disassembly and Assembly in 
this section. 



COUNTERSHAFT 


C5770-1A 


49. Remove the mainshaft assembly from the case. 
If the mainshaft assembly requires servicing, 
refer to Mainshaft—Disassembly and Assembly 
in this Section. 












DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 

1. Install the mainshjaft assembly in the case. 


MAINSHAFT 
ASSEMBLY' 



C5776-1C 




4. Install the synchronizer ring and input shaft in 
the case. Rotate the input shaft so the flats face 
the countershaft to provide installation 
clearance. 

NOTE: It may be necessary to tap the input shaft 
into position with a brass hammer. 


Veeeh 





SYNCHRONIZER 

RING 
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DISASSEMBLY AND ASSEMBLY (Continued) 




Install the 3-4 shift fork into its synchronizer 
sleeve. The roll pin boss on the fork must face 
to the rear. 



Install the countershaft into the case. It may be 
necessary to move the mainshaft to one side in 
order for the countershaft to be easily inserted. 





© o 

>- rc= \Of~~ 


COUNTERSHAFT 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Install the 1-2 shift fork. The roll pin boss must 
face toward the 3-4 shift fork. 



11. Install the large snap ring that retains the input 
shaft bearing to the case, a 

12. Before installing the bearing retainer the final 
assembled clearance 'C' must be determined 
using the following procedure: 


FRONT BEARING 
RETAINER 


TRANSMISSION 

HOUSING 


GASKET 
• 0.2mm 
(0.008 IN) 




p 

mm 




FRONT 
ROLLER . 
BEARING 


10. If removed, drive a new seal into the input shaft 
front bearing retain 3r using Seal Installer, T85T- 
7011-A and Drive - Handle, T80T-4000-W or 
equivalents. 


C9479-1A 


DRIVER 
- HANDLE 
T80T-4000-W 



SEAL 

, INSTALLER 
T85T-7011-A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


c. To determine the correct thickness add 
0.2mm (0.008 in) to the dimension 
measured foi 'B' (This is allowance for 
gasket thickness). 

d. Subtract the dimension measured for 'A' 
from the dimisnsion determined in Step c 
(this is the th ckness of the shim required). 

NOTE: With the shi n and gasket installed, the 

allowable clearance i» 0.0-0.1 mm (0.0-0.004 in). 

e. Install the appropriate size selective shim in 
the front beai ing retainer. Refer to the Input 
Shaft Front Bearing Retainer-to-Bearing 
Selective Sh m Chart in the Specifications 
portion of this Section for the available shim 
sizes and id< ntification colors. 

13. Install the countE rshaft front outer bearing race 
and non-seleidive spacer. Install the 
countershaft rea outer bearing race. 

14. Install a new gas ket between the front bearing 
retainer and cas 3. Position the retainer on the 
case (with selec ive shim installed). Install the 
four bolts and fcur studs and tighten to 30-41 


UU 1 11 u 

/r\ 

> 5 

<& 

V, 

:?$y 

IL f 


* s/ 


REAR 

COUNTERSHAFT 
OUTER BEARING 
RACE 


NON-SELECTIVE 

SPACER 


FRONT 

COUNTERSHAFT 
OUTER BEARING 

RACE C5786-1B 


15. Check and adjust the countershaft end play as 
follows: 

a. Place the i ransmission so the rear of the 
mainshaft md countershaft face upward. 
Install the countershaft rear selective 
spacer. 


COUNTERSHAFT 
REAR SELECTIVE 
SPACER 



Force the countershaft downward so it 
bottoms against the front bearing retainer. 
Place a straight edge across the rear 
countershaft selective spacer in the case. 
Try to turn the spacer. If the spacer turns 
lightly, replace the spacer with the next 
larger size. Install a spacer so the 
clearance between the spacer and straight 
edge is 0.00-0.05mm (0.000-0.002 inch). 
Refer to the Countershaft End Play 
Selective Spacer Chart for the available 
sizes and identification markings on the 
spacer. Install the correct size spacer over 
the countershaft rear bearing cup. 



STRAIGHT 

EDGE 


C5788-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


16. Install the rear bearing retainer on the case with 
the four 6mm alien-head bolts. Tighten to 15-21 
N-m (11-16 ft-lbs). 

NOTE: Be sure the spacer installed in the previous 
step does not fall out of place when installing the 
rear bearing retainer. 

17. Position the reverse idler gear shaft on the 
case. Install the 6mm alien-head bolts to act as 
a pilot. Install Reverse Idler Gear Shaft 
Remover, T85T-71404A (or equivalent) on the 
shaft and drive the assembly into place. Tighten 
the bolts to 15-21 N - fn (11-16 ft-lbs). 


REVERSE IDLER 
GEAR SHAFT 



18. Install the two caged needle bearings, reverse 
idler gear and thrust waiher on the idler shaft. 
The boss on the idler gear faces away from the 
transmission. Install the locknut and tighten to 
20-58 N-m (15-42 ft-lbsj. If required, advance 
the nut to the next castillation and install the 
cotter pin. ' 

NOTE: If required, cut one end of the cotter pin 
when it is bent over to prevenj interference with the 
counter-overdrive gear. j 



REVERSE T 
IDLER 
GEAR 


THRUST WASHER 


C5790-1B 



20. Press the reverse gear sleeve on the mainshaft 
using Tube, T85T-7025-A, Shaft Sleeve 
Replacer, T75L-7025-K, Shaft Collar, T75L- 
7025-M and Forcing Screw, T84T-7025-B. 



TUBE-T85T-7025-A 
(SHAFT COLLAR 
T75L-7025-M 
AND REPLACER 
SHAFT SLEEVE 
T75L-7025-K INSIDE) 


FORCING 
SCREW ' 
T84T-7025-B 


C5792-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 



22. Assemble the ov jrdrive-reverse synchronizer 
hub and sleeve a; follows: 


Install the hut in the sleeve. The recessed 
boss on the s leeve must face the front of 
the transmissi an. The large boss on the hub 
must face th€ front of the transmission. 



FRONT OF 
TRANSMISSION 



Install the overdrive-reverse synchronizer on 
the mainshaft. The recessed boss of the sleeve 
must face the front of the transmission. Check 
the clearance between the reverse gear and 
the synchronizer ring. If the clearance is less 
than 0.23mm (0.009 inch), replace the ring and/ 
or reverse gear. 


CS794-1A 



OVERDRIVE 
SYNCHRONIZER 
HUB AND SLEEVE 


CS796-1C 
















07-03B-25 Manual Transmission—Mitsubishi Five-Speed 


1 : ...... 

DISASSEMBLY AND ASSEMBLY (Continued) 


07-03B-25 


OVERDRIVE 1 


OVERDRIVE 
GEAR BEARING 
REPLACER 
T85T-7061-A 


25. Install the ring on the overdrive-reverse 
synchronizer. I 


26. Slide the small spacer, caged needle bearing 
and overdrive gear on tne mainshaft. Check the 
clearance between thfe overdrive gear and 
synchronizer ring. If the) clearance is less than 
0.23mm (0.009 inch), replace the ring and/or 
overdrive gear. • 


SYNCHRONIZER 
G 


SMALL 

SPACER 


27. Install the counter-overdrive gear and ball 
bearing onto the countershaft along with the 
1 -2 shift rail. Seat the bearing into position using 
Countershaft Bearing Replacer Collet, T85T- 
7121-A, Rear Countershaft Bearing Installer 
Adapter, T85T-7111-A, and Remover and 
Replacer Tube, T77J-7025-B. Make sure the 
rail engages the forks. 



^ COUNTER 

) A M\ OVERDRIVE COUNTERSHAFT 

1 ^ -1 BEARING 

REPLACER 
COLLET 
T85T-7121-A 


REMOVER/REPLACER 

TUBE-T77J-7025-B 


(ADAPTER, 


T86T-7111-A INSIDE) 


1-2 SHIFT 


28. Install the lock ball and spacer on the 
mainshaft. 


Place the rear bearing over the mainshaft and 
press the bearing in position using Rack 
Bushing Holder, T81P-3504-D (or an 
appropriate size washer), Tube T75L-7025-B, 
Shaft Sleeve Replacer, T75L-7025-K and Shaft 
Collar, T75L-7025-M. 


RACK BUSHING 
HOLDER 
T81P-3504-D 


REAR 

BEARING 


/ 

i Al 

--- \ 


x 

\i 






TUBE-T75L-7025-B 
(SHAFT SLEEVE REPLACER, 
T75L-7025-K AND SHAFT 
COLLAR, T75-7025-M, INSIDE) 



C5800-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


30. Install new lockn 
mainshaft. Doubl 
two gears to pre 
Tighten the maini 
(180-195 ft-lbs) 
Wrench, T77J-7I 
the countershaft 
137 ft-lbs) using i 
transmission. 


uts on the countershaft and 
i engage the transmission in 
/ent the shafts from turning, 
shaft locknut to 245-265 N • m 
using Mainshaft Locknut 
125-C or equivalent. Tighten 
ocknut to 157-186 N • m (115- 
30mm socket. Disengage the 


31. Stake the lockouts on the mainshaft and 
countershaft usirta Locknut Staking Tool, T77J- 
7025-F or equivalent. 


MAINSHAFT 


MAINSHAFT 

LOCKNUT 

WRENCH 

77J-7025-C 




oil seal sleeve with a suitable 
n shown. Install with the outer 
toward the rear. 

scratch the outer (sealing) 
e. 

ck plunger in the bore between 
shift rails. Reposition the 1-2 
flats for the poppet ball and 
interlock plunger are in the 
Make sure the roll pin holes for 
e in alignment. 

^ i j 


OYT\ \\ 'INTERLOCK 
LU4" PLUNGER 


1-2 

SHIFT RAIL 



34. Install the overdrive-reverse shift fork on the 
synchronizer sleeve. Slide the 3-4 shift rail 
through the overdrive-reverse shift fork into the 
case and into the 3-4 shift fork inside the case. 
Position the shift rail flats to accept the poppet 
balls and interlock plunger. Insert the interlock 
plunger in the bore between the 3-4 shift rail 
and overdrive-reverse shift rail. Make sure the 
roll pin holes in the fork are in alignment. 


^ n\/FF 


io- I OVERDRIVE 

‘>x//i Mi. REVERSE 

SHIFT F0RK 
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DISASSEMBLY AND ASSEMBLY (Continued) 


36. Insert the poppet Jaall and spring in the 
overdrive-reverse (upper) bore in the case. The 
small end of the soring should be installed 
towards the ball. Install the set screw and 
tighten until the set screw head is 6mm (0.24 
inch) below the top of the bore. 

37. Insert a poppet springjand poppet ball in the 3-4 
and 1-2 bore (side two bores in the case). The 
small end of the spring must face towards the 
ball. Install and tighteh the bolts. 




POPPET SPRING 
,ANlj BALL 
SETSCREW 


6.0 mm 
(0.24 in) 



POPPET SPftlNG 
AND BALL 
RETAINING BOLT 


CS549-1B 


40. Position a new gasket between the 
transmission case and the transfer case 
adapter. Make sure the selector arm is out of 
the gates and the change shifter is at the rear of 
the adapter. Position the adapter on the case 
making sure the shift gates clear the adapter. 
Make sure the shift rails and rear bearings line 
up with the bores in the adapter. 


TRANSFER 

CASE 

ADAPTER . 


TRANSMISSION 

CASE 



Install the three sizes of bolts (35mm, 55mm 
and 110mm) in the appropriate holes in the 
adapter. Tighten the bolts to 15-21 N • m (11 -16 
ft-lbs). 


INSTALL WIRE HARNESS 
CLIP AT THIS 
LOCATION 


I O 35mm 


O 55mm 


55mm O 


35mm O 


VIEW FROM REAR 
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DISASSEMBLY AND ASSEMBLY (Continued) 


42. Lubricate the insid; diameter of the oil seal and 
position the seal i round the output shaft, into 
the transfer case i idapter. Press the seal in to 
place. 


NEUTRAL 
> SWITCH 


TRANSFER 
, CASE 
ADAPTER 


SEALING 

CAP 


-110mm 0.5mm- 


-(4.33 IN ± .020 IN) 


MAINSHAFT 


43. Install the neutral 
bolts in the adaptei 
slot for the detent 
side of the adapte 


44. Position the shift gates so the roll pin holes in 
the gates and rails are in alignment. Install the 
roll pins through the access holes. Install the 
access hole plugs. 


SHIFT GATE 
' ACCESS HOLE 






C8872-1A 



45. Position the bottom cover and new gasket on 
the case. Install the bolts and tighten to 15-21 
N-m (11-16 ft-lbs). DO NOT OVERTIGHTEN. 
Install the drain plug and tighten to 35-44 N-m 
(25-32 ft-lbs). 

46. Insert the plunger detent ball and spring in the 
hole above the neutral return plunger in the 
adapter case. 

47. Make sure the reverse lockout assembly on the 
control housing moves smoothly. Position a 
new seal on the adapter and install the control 
housing assembly. Install and tighten the bolts 
to 15-21 N-m (11-16 ft-lbs). 


REVERSE 

LOCKOUT' 


TRANSFER 
CASE ADAPTER 


' CONTROL 
/HOUSING 

RUBBER 

'SEAL 
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DISASSEMBLY AND ASSEMBLY (Continued) 


48. Install the backup lamp switch in the adapter. 


NEUTRAL 
SENSING SWITCH 


BACKUP 
LAMP SWITCH 



C8868-1A 


49. Remove the fill plug and fill the transmission to 
the bottom of the fill hole with Standard 
Transmission Lube; (SAE 80W) D8DZ- 
19C547-A (ESP-M2C83-C) or equivalent. The 
fluid capacity is 2.3 liters (4.8 U.S. pints or 2.0 
Imperial quarts). Install the fill plug and tighten 
to 30-34 N-m (22-25 ftflbs). 

50. Position the clutch slave cylinder on the input 
shaft. Position the clutch housing on the 
transmission case and (install and tighten the 
nuts. 


I 


Subassembly Operations 
Mainshaft 



1- 3RD SPEED GEAR I 

2- 2ND SPEED GEAR ! 

3- 1 ST SPEED GEAR 

4- MAINSHAFT I 

5- SNAP RING i 

6- SYNCHRONIZER RING (3-4) 

7- SYNCHRONIZER KEY t 

8- SYNCHRONIZER SLEEVE (3-4) 

9- SYNCHRONIZER SPRING (3-4) 

10- SYNCHRONIZER HUB (i-4> 

11- NEEDLE BEARING <3R0I SPEED GEAR) 

12- NEEDLE BEARING (2ND SPEED GEAR) 

13- SYNCHRONIZER RING *1-2) 

14- SYNCHRONIZER KEY ; 

15- SYNCHRONIZER SLEEVE (1-2) 

16- SYNCHRONIZER SPRIN® (1-2) 

17- SYNCHRONIZER HUB (ifa) 

18- NEEDLE BEARING (1ST SPEED GEAR) 

19- 1ST GEAR BEARING SLEEVE 


CS811-1B 



2 . 


Remove the 3-4 synchronizer assembly (hub, 
sleeve, spring and keys), synchronizer ring, 
third speed gear and caged needle bearing 
from the front of the mainshaft. Note the 
position of the synchronizer hub and sleeve 
during disassembly. 


THIRD CAGED 
SPEED NEEDLE 
GEAR BEARING 



SNAP 

RING 


SYNCHRONIZER 

RING SPRING 


KEY 


CS813-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 



Separate the innq 
first speed gear] 
synchronizer a3 
springs and thrd 
and caged needia 
1-2 synchronize 
disassembly. Dis 


r ball bearing, bearing sleeve, 
caged needle bearing, 1-2 
sembly (hub, sleeve, two 
3 keys), second speed gear 
bearing. Note the direction of 
sr hub and sleeve during 
;ard the inner ball bearing. 


BEARING FIRST 
SLEEVE SPEED 
\ GEAR 


MAINSHAFT 


I GEA 


SECOND 

SPEED 

GEAR 


INNER Jr 

BALL / 

BEARING CAGED 
NEEDLE 
BEARING 




SYNCHRONIZER 

RING 



SYNCHRONIZER 

RING 


Assembly 


NOTE: Prior to assembly, lubricate all components 
with Standard Transmission Lubricant (SAE SOW), 
D8DZ-19C547-A (ESP-M2C83-C) or equivalent. 


Check the clearance between the synchronizer 
rings and gears. Install the ring on the gear and 
insert a feeler gauge between the ring teeth and 
gear. If the clearance is less than 0.23 mm 
(0.009 inch), replace the ring and/or gear. 



SYNCHRONIZER 

RING 


C5816-1A 


From the rear of the mainshaft, install the caged 
needle bearing for the second speed gear. 


3. Position the second speed gear on the 
mainshaft with the synchronizer ring surface 
facing the rear of the shaft. 


4. Install the synchronizer ring on the second 
speed gear. 


C5815-1C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Position the 1 -2 synchronizer assembly on the 
rear of the mainshaft, making sure that: 

a. The splines of the mainshaft and 
synchronizer are properly aligned. 

b. The rear of the 1 r 2 hub is identified by a 
ridge machined qn the rear surface. The 
ridge must face the front of the mainshaft. 


d. The synchronizer sleeve has a tooth 
missing at six positions. Assemble the hub 
to the sleeve so the single tooth between 
the two missing portions will touch the 
synchronizer key. 

e. The synchronizer keys and springs are 
properly installed. The open ends of the 
spring do not face each other. 

_ TOOTH 


MISSING 




Press the 1-2 synchronizer assembly in position 
on the mainshaft using Replacing Shaft Sleeve, 
T75L-7025-K, Shaft Collar, T75L- 
7025-M and Tube, T75L-7025-C or equivalent. 
If properly installed, the second speed gear 
should rotate freely. 


1-2 

SYNCHRONIZER 


TU8E-T75L-7025-C 
(REPLACING SHAFT SLEEVE, 
T75L-7025-K AND SHAFT 
COLLAR, T75L-7025-M INSIDE) 
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DISASSEMBLY AND ASSEMBLY (Continued) 



Install the synchronizer ring on the 1-2 
synchronizer ass smbly. 

Install the caged leedle bearing and first speed 
gear. 




..SYNCHRONIZER 

RING 


CAGED 

NEEDLE- 

BEARING 


10. Slide the inner ball bearing in position on the 
mainshaft. 

11. Press the inner ball bearing on the mainshaft 
using Rack Bushing Holder, T81P-3504-D (or 
an appropriate size washer), Tube, T85T-7025- 
A, Replacing Shaft Sleeve, T75L-7025-K, and 
Shaft Collar, T75L-7025-M. When properly 
installed, the gears should rotate freely. 


RACK BUSHING 


T81P-3604-D 


BEARING 



TUBE-T85T-7025-A 


(REPLACING SHAFT SLEEVE, 


T75L-7025-K AND SHAFT 


COLLAR, T75L-7025-M INSIDE) 


ISSm 






























DISASSEMBLY AND ASSEMBLY (Continued) 


14. Make sure the 3-4 synchronizer assembly is 
properly installed. Be Sure that: 

a. The splines of the mainshaft and 
synchronizer are properly aligned. 

b. The small diameter boss of the hub faces 
the front of the mainshaft. 



SMALL 

DIAMETER 

BOSS 


CS824-1A 


The small bevel angfle of the sleeve faces 
the front of the mairtshaft. 


3-4 

SYNCHRONIZER 


SMALL BEVEL 
ANGLE FACES 
FORWARD 



C582S-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


16. Install a new selec tive snap ring that retains the 
3-4 synchronizer assembly to the mainshaft. 
Select the thickest snap ring that fits in the 
groove. Refer to the Mainshaft Selective Snap 
Ring Chart in the Specifications portion of this 
Section for available sizes and identification 
colors of the snap rings. 


SELECTIVE 

SNAP 

RING 


CS827-1A 


Countershaft 


COUNTERSHAFT - EXPLODED VIEW 


FRONT 

BEARING 


REAR BEARING 


COUNTERSHAFT 















DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 

1. Press new bearings ora the countershaft using a 
press and Countershaft Bearing Repiacer, 
T85T-7121-A or equivalent. , < v 




Input Shaft 1 

Disassembly 

1. Position Bearing Splitter, D84L-1123-A or 
equivalent behind the bearing and press the 
input shaft out of the bearing. Discard the 
bearing. 



Assembly 

1. Position a new bearing on the input shaft and 
press the bearing onto tjhe shaft using Tube, 
T75L-7025-B, Replacing Shaft Sleeve, T75L- 
7025-K, Shaft Collar, T75L-7025-M and Rack 
Bushing Holder, T81P-3504-D (or an 
appropriate size washer). 



BEARING 


C5S32-1A 
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SPECIFICATIONS 



AL TRANSMISSION LUBRICANT CAPACITY 


Standard Transmission 
Lubricant (SAE 80W) 
D8DZ-19C547-A 
(ESP-M2C83-C) 
or equivalent 


MITSUBISHI FIVE SPEED 


Rrst 


Second 


Third 


Fourth 


Fifth (Overdrive) 


Reverse 


■ 


Liters 

Imp. Pints 

U.S. Pints 

2.3 

4.0 

4.8 


TRANSMISSION GEAR RATIOS 


Ratio 


3.769:1 


2.210:1 


1.516:1 


1:1 


0.812:1 


3.400:1 


CC5834-1B 


MPUT SHAFT BEARMG RETAINER-TO-BEARMG SELECTIVE 
SHM CHART 


Shim Thickness 



Men titles tion 
Color 


CC5836-1A 


CC5833-2B 


MITSUBISHI FIVE SPEED MANUAL TRANSMISSION TORQUE 
SPECIFICATIONS . 




Description 

Torque 

N-m 

Ft-Lbs 

Clutch Housing to Engine 

38-51 

28-38 

Clutch Housing to Transmission 

41-54 

30-40 

Countershaft Locknut 

157-186 

115-137 

Damper to insulator on Crossmember 

97-127 

71-94 

Drain Plug 

35-44 

25-32 

FiH Plug 

30-34 

BB 

Front Bearing Retainer to Case 

30-41 

22-30 

Housing Cover to Transfer Case Adapter 

15-21 

11-16 

Insulator to Transmission 

81-108 

60-80 

Crossmember to Side Rail Bracket 

88-115 

65-85 

Mainshaft Locknut 

245-265 

180-195 

Pan to Case 

15-21 

11-16 

Rear Bearing to Case 

30-41 

22-30 

Reverse Idler Gear Nut 

20-58 

15-42 

Reverse Idler Gearshaft Assembly to 
Case 

15-21 

11-16 

Shift Lever Assembly to Transfer Case 
Adapter 

8-14 

6-10 

Starter Motor to Clutch Housing 

21-27 

15-20 

Stud to Front Retainer and Case 

30-41 

22-30 
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SPECIFICATIONS (Continued) 


COUNTERSHAFT END PLAY SELE 






E SPACER CHART 



SPECIAL SERVICE TOOLS 


Number 

Description 

T50T-100-A 

Impact Slide Hammer 

D84L-1123-A 

Bearing Splitter 

T81P-3504-D 

Rack Bushing Holder 

T80T-4000-W 

Driver Handle 

D80P-4201-A 

Depth Micrometer 

D82L-4201-C 

Metric Depth Micrometer 

D83L-4201-A 

Straight Edge 

T77F-4220-B1 

Puller 

T85T-7011-A 

Seal Installer 

T75L-7025-B 

Tube 

T75L-7025-C 

Tube 

T75L-7025-D 

Bearing Collet 

T75L-7025-G 

Bearing Collet Sleeve 

T84T-7025-B 

Forcing Screw 

T75L-7025-K 

Replacing Shaft Sleeve 

T75L-7025-M 

Shaft Collar 

T77F-7025-C 

Bearing Collet Sleeve 

T77J-7025-B 

Tube 

T77J-7025-C 

Mainshaft Locknut Wrench 

T77J-7025-F 

Mainshaft Locknut Staking Tool 

T77J-7025-H 

Puller 

T77J-7025-J 

Puller Ring 

T85T-7025-A 

Tube 

T85T-7061-A 

Overdrive Gear Bearing Replacer 

T85T-7065-A 

Mainshaft Bearing Collet Remover 

T85T-7121-A 

Countershaft Bearing Replacer 

T85T-7140-A 

Reverse Idler Gearshaft Replacer 


CC5840-1B 


INPUT SHAFT SELECTIVE SNAP RING CHART 


; Snap Ring Thickness 

Identification 

mm. 

Inch 

Color 

2.15 

0.085 

Blue 

2.22 

0.087 

None 

2.29 

0.090 

Brown 

2.36 

0.093 

White 


CC5835-1A 


MAMSHAFT SELECTIVE SNAP RING CHART 


| Snap Ring Thickness 

MentMcatlon 

mm. 

Inch 

Color 

2.30 

0.091 

White i 

2.35 

0.093 

Brown 

2.40 

0.094 

None 

2.45 

0.096 

Blue 

2.50 

0.098 

Yellow 


CC5837-1A 
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SECTION 07-05 Automatic Transmission 

External Controls 



SUBJECT 

PAGE 

SUBJECT 

PAGE 

ADJUSTMENTS 

Automatic Transmission Manual Linkage 

Adjustments. 

DIAGNOSIS AND TESTING . 

REMOVAL AND INSTALLATION 

Selector Handle and Button. 

,.. 07-05-1 
.. 07-05-3 

.. 07-05-4 

REMOVAL AND INSTALLATION (Cont'd.) 

Selector Lever Assembly. 

Transmission Control Cable . 

Vacuum Diaphragm. 

VEHICLE APPLICATION. 

.. 07-05-4 
., 07-05-3 
.. 07-05-4 
.. 07-05-1 


- * - 

VEHICLE APPLICATION 

Aerostar, Ranger and Bronco il Vehicles. 
-.- 


ADJUSTMENTS 

l---r 


Perform the transmission control linkage 
adjustments in the ordfr in which they appear in this 
Section of the manual. Before the linkage is 
adjusted, be sure the engine idle speed and anti¬ 
stall dashpot are properly adjusted. Refer to the 
Engine/Emission Diagnosis* Manual for the 
procedure. * 

-r--—*--- 


On Ranger and Bronco II vehicles, the shift 
indicator flag must first be checked for proper 
positioning and adjusted if necessary. Refer to 
Section It-4b in this Manual for procedure. 











































ADJUSTMENTS (Continued) 


4. Connect the cable end fitting to the manual 
lever. 

5. Tighten the adjustment screw to 5-6 N-m (45- 
60 in-lbs). After adjustment, check for PARK 
("P") engagement. The control lever must 
move to the right when engaged in "P" (PARK) 
detent. Check the transmission control lever in 
all detent positions with the engine running to 
ensure correct detent/transmission action. 
Re-adjust, if required. | 


Ranger and Bronco II Column Shift 

1. From inside the vehicle, place column shift 
selector lever in the (6) (Overdrive) position. 
Hang an 8 pound weighj on the selector lever. 

2. From below the vehicle, Spull down the lock tab 
on the shift cable and remove the fitting from 
the manual lever ball stud. 

3. Position the manual lever in the © (Overdrive) 
position by moving the lever all the way 
rearward (counterclockwise) and then moving it 
three detents forward (clockwise). 

4. Connect the cable end: fitting to the manual 

lever. ' 


t 


PAWL POSmON FOR AUTOMATIC TRANSMISSION 
MANUAL UNKAGE ADJUSTMENT 



5. Push up on the lock tab to lock the cable in the 
correctly adjusted position. 

6 . Remove the 8 pound weight from the column 
shift selector. 

7. After adjustment, check for P (Park) 
engagement. Check the transmission control 
lever in all detent positions with the engine 
running to ensure correct detent/transmisSion 
action. Re-adjust, if required. 
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DIAGNOSIS AND TESTING 


Refer to Section 07-01, Automatic 
Transmission—General Service for diagnosis and 
testing procedures othfer than those discussed 
below. 


TRANSMISSION SELECTOR, HANDLE AND BUTTON AND CABLE DIAGNOSIS 


CONDITION * I POSSIBLE CAUSE j RESOLUTION 


Handle release buttori pops out. 
(Aerostar) 


1. Incomplete handle installation. 


• Selector control will not enter “1" and 
“P" park positions or leave “P” park 
positions. (Aerostar) t 


• Excessive and/or erratic button ac¬ 
tivation effort. (Aerostar) 


1. Inspect handle and button for 
damage. Replace if required. Install 
handle and button correctly. 


1. Improper handle installation. 


2. Insufficient lubricant between shift 
actuator rod and handle and button 
assembly. 


3. Insufficient lubricant between shift 
actuator rod 7E148 and transmission 
selector 7C453. 


1. Inspect handle and button for 
damage. Replace if required. Install 
handle and button correctly. 

2. Lubricate top of shift actuator rod 
with Long Life Lubricant, Cl AZ-19590- 
BA or equivalent. Install handle and 
button correctly. 

3. Remove actuator rod from transmis¬ 
sion selector. Inspect for damage. 
Cover rod with multi-purpose grease 
DOAZ-19584-AA or equivalent, and 
install in selector. Repeat step 2 
above. 


Excessive shift efforts between gear 
selections. 


1. Check for damaged cable. 


1. Replace cable. 



REMOVAL AND INSTALLATION 


Transmission Control Cable 
Removal and Installation 


TRANSMISSION 
CONTROL 


Using a screwdriver, pry end fitting from 
steering column lever ball stud. 


Bend back retailing tab to disengage cable 
from column bracket. 


STEERING 

COLUMN 


Using a screwdriver, pry end fitting from 
transmission manual lever ball stud. 

From below th(e vehicle, bend back the 
retaining tab |o disengage cable from 
transmission bracket. Slide cable downwards 
from transmission bracket. 

To install, reverse Steps 1 through 4. 






















REMOVAL AND INSTALLATION (Continued) 


Selector Lever Assembly 
Aerostar 


TRANSMISSION 
SELECTOR LEVER 



Removal t 


1. From underneath the vehicle, remove the cable 
retaining clip and disconnect the cable from the 
selector lever. 

2. From inside the vehicle, remove the floor carpet 

center retainer. , 

3. Remove the four bolts attaching the 
transmission selector Ijever assembly to the 
floor pan. Remove the selector lever assembly. 

Installation 

1. Position the transmission selector lever 
assembly on the floor pan opening. Install and 
tighten the four attaching bolts. 

2. Install the floor carpet center retainer. 

3. From underneath the vehicle, connect the 
cable to the selector lever assembly and install 
retaining clip. 

4. Readjust the linkage as described in this 

Section. f 

- 1 - 

-i- 

Selector Handle and Bdtton 
Removal 

Remove the shifter handle I >y grasping the handle 
firmly with the shifter in the Drive (D) position and 
pull straight up. 

NOTE: Sufficient force may‘‘be required to remove 
the handle. If necessary, tap with a rubber mallet 
from below. 


Installation 

Position the shift lever in Drive (D). Place the 
handle/button on the selector lever. Using a rubber 
mallet, strike a sharp blow to the center of the shift 
handle. The handle is fully installed if the bottom of 
the shift handle chrome ring is in line with the lower 
character groove of selector lever. 

NOTE: If the handle chrome ring is not lined up with 
the selector lever lower character groove, the 
handle is not completely seated onto the selector 
lever. Remove and repeat the above procedure. 


Vacuum Diaphragm 

Removal and Installation 

1. Disconnect the hose from the vacuum 
diaphragm. 

2. Remove the vacuum diaphragm retaining 
clamp bolt and clamp. Do not pry or bend the 
clamp. Pull the vacuum diaphragm from the 
transmission case. 

3. Remove the vacuum diaphragm control rod 
from transmission case. 

4. install the vacuum diaphragm control rod in 
transmission case. 

5. Push the vacuum diaphragm into the case and 
secure with the retaining clamp and bolt. 
Tighten the bolt to 9-12 N-m (80-106 in-lb). 

6 . Install the vacuum diaphragm hose to the 
vacuum diaphragm. 


RETAINING CLAMP 
AND BOLT 
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SECTION 07-06 Manual Transmission and Transfer 

Case and External Controls 
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VEHICLE APPLICATION. 07-06-1 


VEHICLE APPLICATION 

Applies to Aerostar, Ranger and Bronco II Vehicles 
equipped with manual transmissions and /or 
transfer cases. 


DESCRIPTION 


Transfer Case-Electronic Shift 

The Borg-Warner 13-50 Electronic Shift Transfer 
Case is used on Ranger (4x4) and Bronco II (4x4) 
vehicles. The transfer case-transfers power from the 
transmission to the rear axle, and also to the front 
axle when electronically actuated. 

. — ■—— ■ — - 

| 


Electronic Shift Control System 

This system consists of a pushbutton control, an 
electronic control module, and electric shift motor 
with an integral shift position sensor, and a speed 
sensor. 

Pushbutton Control ' 

The pushbutton control is located in the 
instrument panel. 

The electronic shift control consists of the two 
rectangular pushbuttons fdr fingertip shift control. 
The 4x4 pushbutton selects either 2-High or the 
4-High position. The pushbutton light will illuminate 
when the 4-High position is engaged. The low range 
pushbutton is used to select and indicate the 4-Low 
position. The pushbutton light will flash if an 
improper shift is made and will illuminate when the 
4-Low position is engaged. 


Electronic Control Module 

The electronic control module controls the 
operation of the transfer case in response to inputs 
to the pushbutton control by the vehicle operator. 

Speed Sensor 

The speed sensor, mounted to the rear of the 
transfer case, tells the electronic control module the 
proper speed to shift the transfer case. 

Shift Position Sensor 

The shift position sensor, an integral part of the 
electric shift motor, tells the electronic control 
module the shift position of the transfer case. 

Electric Shift Motor 

The electric shift motor mounted externally at the 
rear of the transfer case, drives a rotary helical cam 
which moves the 2W-4W shift fork and 4H-4L 
reduction shift fork to the selected vehicle drive 
position. 
























ELECTRIC 
SHIFT MOTQR 



WIRING CONNECTOR 


MOUNTING BRACKET 













Operation 


Electronic Shift Control System 

In operation, when either of the two switches in 
the instrument panel are depressed, the Electronic 
Control Module will analyze information from the 
transfer case Shift Position Sensor to verify its 
current position. It also will analyze input information 
from the Speed Sensor and the Clutch Interlock 
Switch (or Neutral Safety Switch depending upon 
transmission application). If all the design conditions 
of the system are mej, the Electronic Control 


Module will command the Electric Shift Motor to 
execute the desired function. After the shift takes 
place and the motor is turned off, the Electronic 
Control Module will again look at the inputs from the 
Shift Position Sensor to determine if the transfer 
case is in the position that the operator selected. 
Finally, the Electronic Control Module will illuminate 
the pushbuttons in the instrument panel to indicate 
that the desired function has been completed. 


DIAGNOSIS AND TESTING 


Control Module Self-Test 

The Electronic Control Module has a diagnostic 
capability of its own circuitry. The self-test 
procedure is as follows: 

1. Remove the Five-Wire Connector and the 
Eight-Wire Connector from the Electronic 
Control Module. 

2. Turn the ignition switch tot he "RUN" position. 

3. Activate the Self-Test switch and note the 
result: A flashing indicator lamp (approximately 
one flash per second) indicates that the control 
module is functioning properly. A steady 
indicator light indicates that the control module 
is inoperative and must be replaced. 


Control Module Circuit* 

There are three wiring harnesses connected to 
the Electronic Control Module: the Eight-Wire Pigtail 
Harness Connector; the Five-Wire Harness 
Connector; and the Eight-Wire Harness Connector. 

To check the integrity of these circuits, disconnect 
the harnesses from the Electronic Control Module 
and perform the following checks. 


Electric Shift Operations—Transfer Case 

If the system operates improperly, or will not 
operate at all, a problem could exist in the switches, 
the Electronic Control Module, the Speed Sensor, 
the Electric Shift Motor, the Electro-Magnetic Clutch 
Assembly of the interconnecting wiring. 

Use the following guidelines and test procedures 
to assist in locating the cause of a problem. 

Circuit Protection 

The battery feed circuit, through a circuit breaker, 
provides memory capability for the electronic 
control module. 

Ignition "RUN" and "ACC” feed circuits, through 
a fuse, provide power for the switches and the 
electric shift motor. 
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CM68-2A 
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DIAGNOSIS AND TESTING (Continued) 


Eight-Wire Pigtail Harness Connector 

1 . Connect a voltmeter between terminal 8 and 
ground. The voltmeter should indicate battery 
voltage at all times. 

2. Connect a voltmeter between terminal 7 and 
ground. Then turn the ignition switch to the 
"RUN" position. The voltmeter should then 
indicate battery voltage. 

CAUTION: In the following sections where the 
usage of art ohmmeter is specified, always 
remember that an ohmmeter should NEVER be 
connected Into a "live" or powered circuit If the 
ohmmeter is subjected to a powered circuit, 
severe damage will be done to the instrument 
The vehicle's battery should be disconnected 
before performing checks on any circuit with an 
ohmmeter to prevent any accidental damage to 
the instrument 

3. Connect an ohmmeter, Rotunda 007-00001, 
between terminal 6 and ground. The ohmmeter 
should indicate a "low" resistance value (less 
than 10 ohms). * 

■ It- 

4. Connect an ohmmeter between terminals 4 and 
5 of the wiring harness connector. The 
ohmmeter should indicated a "low"resistance 
value (less than 10 ohms). 

5. Connect an ohmmeter between terminal 3 and 
ground. The ohmmeter should indicate zero 
ohms. 

6 . Connect an ohmmeter between terminal 2 and 
ground. The ohmmeter should indicate zero 
ohms. 



4 5 


Position 

Circuit 

Number 

COIor 

Code 

Function 

1 

OPEN ? 

2 

57 

Blk 

Ground 

57A 

Btk 

Ground 

3 

396 

Blk'Org 

Logic Ground 

4 

778 

Org 

Transfer Case Motor 
Control (Clockwise) 
2H-4H-4L 

5 

777 

Yel 

Transfer Case Motor 
Control 

(Counterclockwise) 

4L-4H-2H 

6 

779 

Bm 

Electro-Magnetic Clutch 
(Feed) 

7 

296 

Wht/Ppl 

Ignition Run and 

Accessory Feed (Fused) 

6 

517 

Btk/Wht 

Battery Feed (Circuit 
Breaker) 


CC659SMA 








Five-Wire Harness Connector 

1. Connect an ohmmeter between terminals 1 and 

2. Then depress the 4x4 (2H-4H) switch. The 
ohmmeter should indipate a very "low” 
resistance value (less than 50 ohms) while the 
switch is being depressed. 

2. Connect an ohmmeter between terminals 1 and 

3. Then depress the "Low Range" switch. The 
ohmmeter should indicate a very "low" 
resistance value (less thfin 50 ohms) while the 
switch is being depressed. 

3. Connect a test lead between terminal 4 and 
ground. Turn the ignftion switch to the 
"RUN"position and observe the indicator 
lights. The light in the instrument panel and Low 
Range Bar should illuminate. 

4. Connect a test lead between terminal number 
five and ground. Turn thp ignition switch to the 
"RUN" position and Observe the indicator 
lights. The light in the instrument panel and 4x4 
Bar should illuminate. 


FIVE-WIRE HARNESS CONNECTOR 
(D5LB-14489-CA) 



Circuit 

Number 

Color 

Code 

Function 

465 

Wht/Lt Bki 

Switch Feed 

780 

DkBhj 

4x4 Switch 

781 

Org/Lt Blu 

Low Range Switch 

782 

Bm/Wht 

Low Range Light 

783 

Gry 

4x4 Light 


CC6600-1A 
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DIAGNOSIS AND TESTING (Continued) 


Eight-Wire Harness Connector 

1. Connect an ohmmeter between terminal 1 and 
ground. On a vehicle equipped with a manual 
transmission, depress the clutch pedal and 
observe the ohmmeter. The ohmmeter should 
indicate a "low" resistance (less than 50 ohms) 
while the clutch pedal is being depressed. If the 
vehicle is equipped with an automatic 
transmission, shift the transmission into the 
"NEUTRAL" position and observe the 
ohmmeter. The ohmmeter should indicate a 
"low" resistance (less than 50 ohms) while the 
transmission selector lever is in the 
"NEUTRAL" position. 


2. Connect an ohmmeter between terminals 2 and 

3. The Ohmmeter should indicated a "low" 
resistance reading (200-350 ohms). This will 
check the continuity of the speed sensor that is 
located in the transfer case. The speed sensor 
picks up the rotating speed of the output shaft 
from two notches that are cut in opposite sides 
of the outer ring of the clutch housing assembly. 

3. COnnect an ohmmeter between terminal 8 and 
terminals 4,5,6 and 7, respectively. Refer to the 
chart below for the appropriate ohmmeter 
readings in each transfer case position. 


EIGHT-WIRE HARNESS CONNECTOR 
(E4EB-14489-SA) 



OHMMETER READINGS FOR SHIFT MOTOR POSITION SENSOR 


CC6601-2A 


Ohmmeter 

Connection 

Transfer Case Gear Position ! 

2 High 

4 High 

4 Low 

Meter Reading From 
Terminal #8 to #4 

Short 

Open 

Short 

Meter Reading From 
Terminal #8 to #5 

Open 

Open 

Short 

Meter Reading From 
Terminal #8 to #6 

Short 

Short 

Open 

Meter Reading From 
Terminal #8 to #7 

Open 

Short 

Open 


NOTE: SHORT is a “low" resistance reading on the ohmmeter 
(zero ohms). 

OPEN is a “high" resistance reading on the ohmmeter 
_(infinity)._ 


Position 

Circuit 

Number 

Color 

Code 

Function 

1 

32 

Red/Lt Blu 

Manual Transmission 
Clutch Interlock Switch 

463 

Red/Wht 

Automatic Transmission 
Neutral Safety Switch 

2 

774 

U Gm 

Speed Sensor(Feed) 

3 

772 

Lt Blu 

Speed Sensor Return 

4 

771 

Violet 

Wire #5, Contact Plate 
Position Sensor in 

Transfer Case 

5 

770 

Wht 

Wire #4, Contact Plate 
Position Sensor in 

Transfer Case 

6 

764 

Bm/Wht 

Wire #3, Contact Plate 
Position Sensor in 

Transfer Case 

7 

763 

Org/Wht 

Wire #2, Contact Plate 
Position Sensor in 
Transfer Case i 

8 

762 

Yel/Wht 

Wire#1, Contact Plate 
Position Sensor in 

Transfer Case 
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DIAGNOSIS AND TESTING 


(Continued) 


Main Feed Connector Circuits 

The Electronic "Touch Drive" Four Wheel Drive 
System Main Feed Connector to the instrument 
panel harness connector is located near the middle 
of the instrument panel. i 

This connector contains the following inputs to 
the system: 

1. The battery feed circuit through a circuit 
breaker provides memory capability for the 
electronic control moduli 


3. 


Dome lamp feed circuits provide power for the 
reading and map lamps. 


2 . 


4. 


Transmission interlock and safety switch feed 
circuits provide input to the control module to 
help determine whether or not the "Low 
Range" position can be selected. 


Ignition "RUN" and lACC" feed circuits 
through a fuse provide power for the switches 
and the electric shift motor. 


The chassis ground circuit provide grounding 
capability for all of the system components 
except for the "login ground" if the control 
module, which is grounded separately. 


MAIN FEED CONNECTOR LOCATION 



C6602-2A 
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DIAGNOSIS AND TESTING (Continued) 


MAIN FEED CONNECTOR 
(D9TB-14489-AA) 




Position 

Circuit 

Number 

Color 

Code 

Function 

1 

640 

Re^Yel 

Ignition Run and 

Accessory Feed (Fused) 

2 (Used Only on 
Auto Trans) 

463 

■ 

Automatic Transmission 
Neutral Safety Switch 

3 

296 

Wht/Ppl 

Ignition Run and 

Accessory Feed (Fused) 

4 

57 

9k 

Ground 

5 

19 

Lt BIO/Red 

Side Marker Lamp (Feed) 

6 

54 

IrtctffrV 7 

Dome Lamp (Feed) 

7 (Used Only on 
Manual Trans) 

32 

Red/Lt Blu 

Manual Transmission 
Clutch Interlock Switch 

8 

517 

Blk/Wht 

Battery Feed (Circuit 
Breaker) 



Circuit 

Number 

Color 

Code 

Function 

57A 

Bik 

Ground 

57B 

Blk 

Ground 

54 

Lt Gm/Yel 

Dome Lamp (Feed) 



Position 


1 


2 


3 


Circuit 

Number 

Color 

Code 

Function 

465 

Wht/U Blu 

Switch Enable Feed 

780 

Dk Blu 

4x4 Switch 

57B 

Blk 

Ground 

19 

Lt Blu/Red 

Side Marker Lamp (Feed) 

783 

Gry 

4x4 Light 

781 

Org/Lt Blu 

Low Range Switch 

640 

Red/Yel 

Ignition Run and 
Accessory Feed (Fused) 

OPEN 

782 

Bm/Wht 

Low Range Light 

OPEN 


Transfer Case Feed Harness Circuits 

The electric transfer case feed harness contains 
ten wires that carry a variety of information to and 
from the electronic control module. 


TRANSFER CASE FEED HARNESS 
LOCATION 



2 
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DIAGNOSIS AND TESTING (Continued) 


A listing of the transfer case feed harness circuits 

and their functions follows: j 

1. The electro-magnetic clutch feed circuit 

provides a power signal to the clutch coil from 
the control module when shifting from 2W to 
4W drive. j 

2. Clockwise rotation of thfe electric Shift motor 
circuit provides power td drive the shift motor 
through the 2H-4H-4L sequence. If a position is 
selected that would require a shift though an 
intermediate position, the module will respond 
as if each intermediate position was selected, 
even if the 4L position vjras commanded from 
2H. It will then fulfill all of the requirement for 
shifting into or out of each intermediate 
position. 

3. Counterclockwise rotation of the electric shift 
motor circuit provides power to drive the shift 
through the 4L-4H-2H sequence. Actuation of 
the Low Range Switch, While in 4L, will cause a 
shift to 4H. Actuation of the "Four-by-Four" 
2W-4W switch, after a shift to 4H from 4L, will 
then cause a shift to 2H 

4. The speed sensor coil feed circuit provides a 

constant signal from the electronic control 
module to the speed sensor located in the 
transfer case. * 

5. The speed sensor coil return circuit provides a 
varying signal (while the vehicle is in motion) 
from the speed sensor tot the electronic control 
module. This signal indicates the vehicle speed 
to the microprocessor soithat it can control the 
application of the "Low Flange" gear selection 
in the transfer case. 

6 . The shift position sensor reed circuit provides a 
power signal from thd Electronic Control 
Module to the shift positipn sensor to energize 
the sensor. 

7. Shift position sensor return circuits provide the 
output information signals from the transfer 
case to the electronic pontrol module. This 
information gives the (control module the 
correct position of the shaft that turns the 
helical cam in the transfer case. 


ELECTRONIC TRANSFER CASE FEED 
HARNESS 
(E4DB-14489-AA) 



Position 


Circuit 

Number 


Bm/Wht 


OrgWht 


Yel/Wht 


Function 

Electro-Magnetic Clutch 
(Feed) _ 

Transfer Case Motor 
Control (Clockwise) 
2H-4H-4L _ 

Transfer Case Motor 
Control 

(Counterclockwise) 

4L-4H-2H 

Speed Sensor(Feed) 
Speed Sensor (Return) 

Wire #5, Shift Position 
Sensor in Transfer Case 
(Output to Module) 

Wire #4, Shift Position 
Sensor in Transfer Case 
(Output to Module) 

Wire #3, Shift Position 
Sensor in Transfer Case 
(Output to Module) 

Wire #2, Shift Position 
Sensor in Transfer Case 
(Output to Module) 

Wire #1, Shift Position 
Sensor in Transfer Case 
(Input from Module) 

CC6608-1A 
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ADJUSTMENTS 


Linkage Adjustment 
Transfer Case—Manual Shift 

If partial or incomplete engagement of the transfer 
case shift lever detent odours, or should the transfer 
case control assembly require removal, refer to the 
following procedure: ! 


CLEARANCE REQUIRED 
3.30mm (0.13 INCH) 
MAXIMUM 


POINT C- NEUTRAL LUG 
CONTACT WITH SHIFT LEVER 


CLEARANCE 

REQUIRED 


L 


. 

nn 

njM 

| • 

2H 

1 4H i 


1 «- 


i 


i 


front of 

VEHICLE 


TRANSFER CASE I 
AND CAM PLATE J 


TRANSFER CASE SHIFT 
LEVER IN 4L POSITION 
(LEVER DOWN AS 
SHOWN BY ARROW) 



C5523-2E 


1. Raise the shift boot to expose the top surface of 
the cam plate. 

2. Loosen bolts "A" and "B" approximately two 
turns. Move the transfer case shift lever to the 
"4L” position (lever down as shown by the 
arrow). 

3. Move the cam plate rearward until the bottom 
chamfered corner of the neutral lug just 
contacts the forward right edge of the shift 
lever. (Point "C"). 


4. Hold the cam plate in this position and tighten 
bolt "A" first to 94-122 Nm (70-90 ft-lbs). 
Then tighten bolt "B" to 43-56 N m (31-42 
ft-lbs). 

5. Move the transfer case in-cab shift lever to all 
shift positions to check for positive 
engagement. There should be clearance 
between the shift lever and cam plate in the 
"2H" front "4H" rear (clearance not to exceed 
3.30mm or 0.13 inch), and "4L" shift positions. 

6 . Install the shift boot assembly. 


















SHIFT LEVER 
BALL-7217' 


BOLT 
605892 
4-6 N-m 
(2.9-5.3 FT-LBs 


VEHICLE IDENTIFICATION 
NUMBER TO BE STAMPED 
IN THIS AREA 




)4Iil 



m 

VIEW Y 


TYPICAL INSTALLATION 
WITH 5 SPEED MANUAL TRANSMISSION 





BOOT ASSEMBLY INSTALLATION 
MANUAL TRANSMISSION 
VIEW X 



VEHICLE 

FRONT CENTERLINE 


y® 


INSERT 

7G015 

WITH GEAR SHIFT LEVER IN 
NEUTRAL ORIENT THE SHIFT 
PATTERN PARALLEL TO VEHICLE 
CENTERLINE AS SHOWN 
VIEW W 




TORQUE SEQUENCE 
VIEW Z 


HOUSING 


SOOT ASSEMBLY INSTALLATION 
AUTOMATIC TRANSMISSION 
VIEW X 
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REMOVAL AND INSTALLATION (Continued) 

Installation 

1. Prior to installing the lever assembly, lubricate 

the pivot bolt and bushing bore with Long-Life 
Lubricant, C1AZ-19590-BA (ESA-M1C75-B) or 
equivalent. j 

2. Prior to installing the lever assembly, move the 
transfer case lever to the "4L" position. 

3. Install the lever assembly with bolts turned to 
approximately two turns |oose. 

4. Adjust the linkage as out|ned in Steps 3 and 4 
in Adjustments, in this Section. 

5. Move the transfer case ih-cab shift lever to all 
positions to check for positive engagement. 
There should be clearance between the shift 
lever and cam plate in the "2H" front, "4H" 
rear (clearance not to exceed 3.30mm or 0.13 
inch), and "4L" shift positions. 


6. Install the vent assembly so the white marking 
on the hose is in position in the notch in the 
shifter. 

NOTE: The upper end of the vent hose should be 
3/4 inch above the top of the shifter and positioned 
just below the floor pan. 

7. Install the rubber boot and the floor pan cover. 

8. Warm the ball with a heat gun to 60-87 degrees 
C (140-180 degrees F) and tap the ball on the 
lever with a 7/16 socket and a mallet. Install the 
plastic shift pattern insert. 

NOTE: The end of the shift ball should be to the end 
of the knurl on the upper portion of the shift lever. 

9. Check the transfer case for proper shifting and 
operation. 








BOLT 
N605804-S100 
34-58 N-m 
(25-43 FT-LB) 





Ml IT Awn WITH GEAR SHIFT LEVER IN 

RETAINER NEUTRAL ORIENT THE SHIFT 
PATTERN PARALLEL TO VEHICLE 
CENTERLINE AS SHOWN 
VIEW W 


/ BOLT 

VENT HOSE 389240 
EXTENSION 34-122 N-m 
(70-90 FT-LB) 



\SKID PLATE 
7E063 



LEVER N 
ASSEMBLY 

7E069 7G035 

Vl6w Y 


TRANSFER CASE SHIFT 
LEVER IN 4L POSITION 
(LEVER DOWN AS 
SHOWN BY ARROW) 


TORQUE SEQUENCE 
VIEW Z 


BOLT 
605892 
4-6 N-m 
12.9-5.9 FT-LB) 




HOUSING 


BOOT ASSEMBLY INSTALLATION 
AUTOMATIC TRANSMISSION 
VIEW X 




























07-06-16 


Manual Transmission and Transfer Case and External Controls 


07-06-16 


REMOVAL AND INSTALLATION (Continued) 




Control Module—Electronic Shift Transfer 
Case 

Ranger 

Removal 

1. From behind the drivers beat, remove the two 
nuts from the control module cover. 

Remove the cover and disconnect the three 
connectors from the module. 

Pull the module free of the mounting studs, and 
remove the module. 


ELECTRONIC CONTROL MODULE 
INSTALLATION - RANGER 


2 . 


3. 


PLACE LOCATOR 
IN HOLE 


ELECTRONIC CONTROL 
MODULE-7E453 



BRACKET 

7E491 


NUT 

N621905 


C9469-1A 


Installation 
1 . 


2. 


Position the module to this mounting studs and 
install the wiring connects. 

Install the cover and the two cover mounting 
nuts. 


Bronco II 

Removal 

1. Remove the access cover from the module 
from the pillar behind the drivers seat. 

2. Disconnect the three wiring connectors from 
the module. 

3. Remove the retaining nut and remove the 
module. 


ELECTRONIC CONTROL MODULE 
INSTALLATION - BRONCO I 



Installation 

1. Position the module into the opening and onto 
the locating tab. 

2. Install the retaining nut. 

3. Install the wiring connectors and place the 
access cover in position. 
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REMOVAL AND INSTALLATION (Continued) 


Electronic Shift Transfer Case—4x4/Low 

Range Switch Assembly 

Removal 

1. Remove the instrument cluster trim panel as 
outlined in Section 13-01c, Instrument Cluster, 
Conventional—Ranger and Bronco II. 

2. Remove the screws securing the 4x4/Low 
Range switch assembly, and pull the switch 
assembly out from the dash. 

3. Disconnect the switch wires, and remove the 
switch. 

CONTROL TO SHIFT ON 

SWITCH THE FLY WIRING 

72155 CONNECTION ASSEMBLY 



'Installation 

1. Connect the wires to the switch and position the 
switch in the instrument panel. 

2. Install the switch retaining screws. 

3. Install the instrument cluster trim panel as 
detailed in Section 13-01c Instrument Cluster, 
Conventional—Ranger and Bronco H. 


ROTUNDA EQUIPMENT 


Number 

Description 

007-00001 

Digital Vblt-Ohmmeter 


CC9472-1A 
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VEHICLE APPLICATION. 07-07A-1 


VEHICLE APPLICATION 

All Ranger and Bronco II 4x4 Vehicles Equipped 
With Manual Shift Transfer Cases. 


DESCRIPTION AND OPERATION 


Tl ,3 Borg Warner 13-50 is a three-piece aluminum 
part time transfer case. It transfers power from the 
transmission to the rear axle and when actuated, 
also to the front drive axle. The unit is lubricated by a 
positive displacement oil pump that channels oil 
flow through drilled holes in the rear output shaft. 
The pump turns with the rear output shaft and allows 
towing of vehicle at maximum legal road speeds for 
extended distances without disconnecting the front 
and/or driveshaft. 



C8191-1A 


ADJUSTMENTS 


Linkage Adjustment 

Refer to Section 07-06, Manual Transmission and 
Transfer Case External Controls. 


REMOVAL AND INSTALLATION 


Transfer Case 
Removal 

CAUTION: The catalytic converter is located 
beside the transfer case. Be careful when 
working around the catalytic converter because 
of the extremely high temperatures generated 
by the converter. 

1. Raise the vehicle on a hoist. 

2. If so equipped, remove the skid plate from 
frame. 

3. Place a drain pan under transfer case, remove 
the drain plug and drain fluid from the transfer 
case. 

4. Disconnect the four-wheel drive indicator 
switch wire connector at the transfer case. 

5. Disconnect the front driveshaft from the axle 
input yoke. 

6. Loosen the clamp retaining the front driveshaft 
boot to the transfer case, and pull the driveshaft 
and front boot assembly out of the transfer case 
front output shaft. 

7. Disconnect the rear driveshaft from the transfer 
case output shaft flange. 

8. Disconnect the speedometer driven gear from 
the transfer case rear cover. 

9. Disconnect the vent hose from control lever. 

10. Loosen or remove the large bold and the small 
bolt retaining the shifter to the extension 
housing. Pull on the lever assembly until the 
bushing slides off the transfer case shift lever 
pin. 




























07-07A-2 


Transfer Case—Mechanical Shift 


07-07A-2 
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Transfer 


REMOVAL AND INSTALLATION (Continued) 


Rear Output Shaft Oil Seal 

Removal 

1. Raise the vehicle on a hoist. 

2. Remove the rear driveshaft from the transfer 
case output shaft flange. Wire the driveshaft out 
of the way. 

3. Remove the output shaft flange by removing 
the 20mm nut, steel washer and rubber seal 
from the rear of thq output shaft and remove the 
flange. 

4. Remove the oil jseal from the rear output 
housing bore with! Seal Remover, TOOL-1175- 
AC, and Impact ^lide Hammer, T50T-100-A. 

Installation 

1. Make sure the output housing bore and face are 


Make sure the outi 
free from nicks an 
Long-Life Lubrica 
M1C175-B) or ed 
into the rear outpl 
that the oil seal is ! 
the oil seal into thj 
Installer, T83T-70I 
4000-W. 


put housing bore and face are 
d burrs. Coat the oil seal with 
tnt, C1AZ-19590-BA (ESA- 
jivalent. Position the oil seal 
jt housing bore, making sure 
not cocked in the bore. Drive 
3 bore with Output Shaft Seal 
55-B and Drive Handle, T80T- 



2 . 

3. 

4. 


Install the flange, rubber seal, steel washer and 
nut on the output shaft. Tighten the nut to 203- 
244 N-m (150-180 ft-lbs). 


Connect the' rear driveshaft to the transfer case 


and tighten the retaining bolts to 83-118 N-m 
(61-87 ft-lb). 


Lower the vehicle from the hoist. 


OUTPUT SHAFT 
SEAL INSTALLER 



COVER INSTALL REAR OUTPUT T80T-4000-W 

SHAFT OIL SEAL INTO REAR COVER C7911-1A 
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Transfer Case—Mechanical Shift 


07-07A-5 


DISASSEMBLY AND ASSEMBLY 


Transfer Case 


INPUT SHAFT AND FIXED 
PLANETARY HELICAL . 
GEAR ASSEMBLY 


ALUMINUM FRONT 
CASE HALF ' 


RTV 

'SEALER 


ALUMINUM MOUNTING 
ADAPTER 



DOUBLE LIP 
SEAL 


SHIFT LEVER 
CAM SHAFT 

SHIFT DETENT 
ASSEMBLY 


jf 

1 » 


VENT CONNECTION' 



eiLctor-F wd ' 4WD 

’HUB 1” IGH ‘ L0W R/ 


.D. MODE\ 
RANGE, ' 




DOUBLE LIP SEAL -5 

SECTION A l ,JP 

SHIFT RAIL AND _ 
DUAL FORK ASSEMBLY 

OIL PUMP AND 
FILTER ASSEMBLY 

FRONT OUTPUT SHAfV ASSEMBLIES 
GSB "IRH" OPTIOF VEHICLES 


4 W.D. INDICATOR 
'LIGHT SWITCH 


SHIFT LEVER 
'ASSEMBLY 


P'v. NUT 
I ^26-35 N-m 

(19-26 FT-LB) 

DOUBLE LIP w ^ h E E L R 
SEAL / 

/ RUBBER / 

/ SEAL / 


.REAR OUTPUT 
FLANGE 


FILL 

^^^PLUG 
IT DRAIN 

PLUG 

K v 

ALUMINUM REAR 
COVER HALF 


s MAINSHAFT AND SPEEDO 
DRIVE GEAR ASSEMBLY 


FRONT 

OUTPUT 

YOKE 


FRONT 

OUTPUT 

SHAFT 



, SPROCKET 
AND CHAIN 


ANGULAR FRONT OUTPUT SHAFT AND 
SINGLE CARDAN JOINT ASSEMBLY 


STEEL 

WASHER 


RUBBER 

SEAL 



07-07A-6 

Transfer Case—Mechanical Shift 07-07A-6 

DISASSEMBLY AND / 

ASSEMBLY (Continued) 

Disassembly 

1 . Remove the trans 
described in the 
portion of this Sec 

2. Remove the transf 
inch drive ratchet 

3. Remove the four-v 

4. Remove the rea 
removing the 20r 
rubber seal from t 

5. For GSB "IRH" c 
front output shaft 
lock nut, steel was 
output shaft. 

6 . Remove the nine 
front case to the r 
drive breaker bar b 
and separate the frl 
Remove all traces 
the mating surface 
cover. 

far case from the vehicle as CAUTION: When removing RTV sealant, take 

Removal and Installation care not to damage the mating surfaces of the 

tion. aluminum case. 

er case drain plug with a 3/8 

and drain the fluid. front case 

vheel drive indicator switch. \ - 

r output shaft flange by rearcover 

nm nut, steel washer and \ 

fie output shaft. 

iption vehicles, remove the [ 

joke by removing the 20mm V ^ //Mr /i ^42W>, 

ler and rubber seal from the V /rv / f f 

0mm bolts which retain the [Z )q\ frn 

3ar cover. Insert al/2 inch ll|rA 

3 tween the three pry bosses 

ont case from the rear cover. ow«-ib 

of RTV gasket sealant from -* 

s of the front case and rear 



■ 

7. If the speedomete 
assembly is to be 
output shaft oil sea 
rear cover with a ) 
from the outside bj 
curved-up lip of 
discard the oil seal 
drive gear assemtj 

8. Remove the intern 
rear output shaft b| 
the outside of tn 
bearing with Outd 
T83T-7025-B and* 
W. 

[ 

r drive gear of ball bearing — 

replaced, first, drive out the (P ju-L^JI RNAL snap 

from either the inside of the Z' 

>rass drift and a hammer or « Irk,. ^ 

/ bending and pulling on the bearing 

:he oil seal. Remove and 

Remove the speedometer speedometer bcaq ^ w „ 

ly- DRIVE GEAR REAR COVER 

al snap ring that retains the __ ^ / 

all bearing in the bore. From 

e case, drive out the ball /€/ — -—— 

ut Shaft Bearing Replacer, (•«( ° \o) 

Driver Handle, T80T-4000- 

OIL SEAL -^ 

N©> 

C4903-1C 













DISASSEMBLY AND ASSEMBLY (Continued) 


9. If required, remove the front output shaft caged 
needle bearing from the rear cover with Puller 
Collet, D80L-100-S and Impact Slide Hammer 
T50T-100-A. 


IMPACT .SLIDE 
HAMMER-TSOT-100-A 


PULLER COLLET 
* 080L 100-5 


REAR COVER 


10. Remove the 2W-4W shift fork spring from the 
boss on the 2W-4W shift fork. 


. REAR COVER 


SPRING BOSS" 





2W-4W SHIFT 
’'FORK SPRING 


FRONT CASE 


4WH POSITION 
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Transfer Case—Mechanical Shift 


07-07A-8 


DISASSEMBLY AND ASSEMBLY (Continued) 


13. Remove the external snap ring and thrust 
washer that retain^ the driven sprocket to the 
front output shaft, j 

14. Remove the chair), driven sprocket and drive 
sprocket as an assembly. 

15. Remove the collector magnet from the notch in 
the front case bottom. 


HIGH-LOW 
SHIFT HUB 



.OUTPUT 

SHAFT 


HIGH-LOW FIANGE 
SHIFT FORK 


I FT PLATE 



PIVOT GROOVE 


FRONT CASE 


16. Remove thq output and oil pump as an 
assembly. 


OUTPUT SHAFT • 


OIL PUMP 
FILTER 


OIL PUMP 
ASSEMBLY 


..PUMP 

RETAINER 


C4907-1D 


17. If required to disassemble the oil pump, remove 
the four 5mm bolts from the body. Note the 
position and markings of the front cover, body, 
pins, spring, rear cover, and pump retainer as 
removed. 

18. Pull out the shift rail. 

19. Slip the high-low range shift fork out of the 
inside track of the shift cam. Compress the 
slotted end of the shaft and remove the roller 
bushing and shaft from the high-low range shift 
fork. 

20. Remove the high-low shift hub from out of the 
planetary gearset in the front case. 

21. Push and pull out the anchor end of the assist 
spring from the locking post in the front case 
half. Remove the assist spring and roller out of 
the shift cam. 

22. Turn the front case over and remove the six 
10mm bolts retaining the mounting adapter to 
the front case. Remove the mounting adapter, 
input shaft and planetary gearset as an 
assembly. 


MOUNTING 

ADAPTER 



EXTERNAL 
SNAP RING 


,»3ALL BEARING 


INTERNAL PLANETARY 
"SNAP RING/ GEARSET 


/ TANGED,/ 
SNAP RING 


THRUST WASHER 





INPUT SHAFT 


/ SUN GEAR 
THRUST PLATE 








DISASSEMBLY AND ASSEMBLY (Continued) 


23. If required, remove the ring gear from the front 
case using a press. Note the relationship of the 
serrations to the chamfered pilot diameter 
during removal. 

24. Expand the tangs of the large snap ring in the 
mounting adapter and pry under the planetary 
gearset with screwdrivers and separate the 
input shaft; and planelary gearset from the 
mounting adapter. 

25. If required; remove the oil seal from the 
mounting adapter with Seal Remover, TOOL- 
1175-AC and Impact Slide Hammer, T50T-100- 
A. 

26. Remove the internal j snap ring from the 
planetary carrier and separate the planetary 
gearset from the input shaft assembly. 

27. Remove the external srlap ring from the input 
shaft. Place the input shi ift assembly in a press 
and remove the ball bearing from the input shaft 
using Bearing Splitter t 79L-4621-A. Remove 
the thrust washer, thrust plate and sun gear off 
the input shaft. 




BALL 

’BEARING 


BEARING 

-SPLITTER 

D79L-4621-A 



29. Remove the two Torx® head set screws from 
the front case and from shift cam. 


,»SET SCREWS 


SHIFT CAM 
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Transfer Case—Mechanical Shift 


07-07A-10 


DISASSEMBLY AND ASSEMBLY (Continued) 


30. Turn the front case over and remove the 
external clip. With the aid of a screwdriver, pry 
the shift lever assembly out of the front case 
and shift cam. 

NOTE: Do not pound on the external clip during 
removal. 

NOTE: Removal of four r wheel drive indicator switch 
will ease removal of the shift lever and shift cam 
assembly. The shift lever and cam shaft do not have 
to be dissembled unliess the parts have to be 
replaced. J 

31. Remove the O-rine from the second groove in 
the shift lever shaft. 

32. Remove the detent plunger and compression 
spring from the inside of the front case. 

33. Remove the internal snap ring and remove the 
ball bearing retainer from the front case by 
tapping on the face of the front output shaft and 
U-joint assembly with a plastic hammer. 
Remove the internal snap and drive ball bearing 
out of the bearing! retainer using Output Shaft 
Bearing Replaces T83T-7025-B and Driver 
Handle, T80T-40CjO-W. 

NOTE: The clip is required to prevent the bearing 
retainer from rotating. Do not discard the clip. 

34. Remove the front output shaft and U-joint 
assembly from the front case. If required, 
remove the oil seal with Seal Remover, TOOL- 
1175-AC and Impact Slide Hammer, T50T-100- 
A. If required, remove the internal snap ring and 
drive the ball bearing out of the front case bore 
using Output Shaft Replacer, T83T-7025-B and 
Driver Handle, T80T-4OOO-W. 


FRONT CASE 


GROOVE 
R OIL PUMP 



35. If required, support the front shaft and U-joint 
assembly, being careful not to damage the 
assembly. 

36. Remove the internal snap rings that retain the 
bearings in the shaft. 

37. Position the U-joint Tool, T74P-4635-C, over 
the shaft ears and press the bearing out. If the 
bearing cannot be pressed all the way out, 
remove it vise grip or channel lock pilers. 



FRONT OUTPUT SHAFT 
AND U-JOINT ASSEMBLY 


C4S13-1B 


38. Re-position the U-joint tool on the spider in 
order to remove the opposite bearing. 

39. Repeat the above procedure until all bearings 
are removed. 


Assembly 

Before assembly, lubricate all parts with 
Motorcraft MERCON® Automatic Transmission 
Fluid, XT-2-QDX or DDX, E4AZ-19582-B (ESP- 
M2C166-H). 

1. If removed, start a new bearing into an end of 
the shaft ear. Support the output shaft in a vise 
equipped with copper or wood jaws, in order not 
to damage the shaft. 
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07-07A-11 


DISASSEMBLY AND ASSE 

MBLY (Continued) 

2. Position the spider into 
the bearing below the s 
U-Joint Tool, T74P-463! 

j 

1 

1 




3. Remove the tool and ins 
ring on the groove. 

4. Start a new bearing into 1 
shaft ear and using the 
until the opposite bear! 
ring. 

5. Remove the tool and ins 
ring in the groove. 

6. Re-position the front out| 
install the other two t 
manner. 

7. Check the U-joint for fret 
binding condition occur: 
during the installation prc 
both shafts sharply to r< 
install the front output 
U-joint shows any sign < 

8. If removed, drive the ba 
output case bore using 
Replacer, T83T-7025-E 
T80T-4000-W. Drive the 

fall a new internal snap making sure that it is not cocked in the bore. 

Install the internal snap ring that retains the ball 
ihe opposite side of the bearing to the front case. 

OUTPUT SHAFT 

hg contacts the snap bearing replacer 

j T83T-7025-B OR 

tall a new internal snap seal installer Joi— r\ 

put shaft assembly and _ \ 

learings in the same r- 

idom of movement. If a \ \ \ 

i due to misalignment feu Vfefej f ff ) Y 

icedure, tap the ears of v ~~\.. - A.'A fe/ fef 

jlieve the bind. Do not A V 

khaft assembly if the 7"Vj 

1 bearing into the front 

Output Shaft Bearing K A driver 

i and Driver Handle, - 

jail bearing in straight, VjT T80T °°° 

C4915-1B 
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07-07A-12 


DISASSEMBLY AND ASSEMBLY (Continued) 


9. 


10 . 


11 . 


If removed, install tlfie front output oil seal in the 
front case bore using Output Shaft Seal 
Installer T83T-70i55-B and Driver Handle, 
T80T-4000-W. 

If removed, install, the ring gear in the front 
case. Align the Serrations on the outside 
diameter of the rng gear to the serrations 
previously cut in the front case bore. Using a 
press, start the piloted chamfered end of the 
ring gear first and press in until it is fully seated. 
Make sure the ring gear is not cocked in the 
bore. 

If removed, install tfie ball bearing in the bearing 
retainer bore. Driv^ the bearing into the retainer 
using Output Shaft Bearing Replacer, T83T- 
7025-B and Driver Handle, T80T-4000-W. 
Make sure the ball bearing is not cocked in the 
bore. Install the internal snap ring that retains 
the ball bearing td the retainer. 


SLOT 


r FRONT CASE 


GROOVE 
FOR OIL PUMP 



INTERNAL SNAP RING 


12. Install the front output shaft and U-joint 
assembly through the front case seal. Position 
the ball bearing and retainer assembly over the 
front output shaft and install in the front case 
bore. Make sure the clip on the bearing retainer 
aligns with the slot in the front case. Tap the 
bearing retainer into place with a plastic 
hammer. Install the internal snap ring that 
retains the ball bearing and retainer assembly 
to the front case. 

13. Install the compression spring and the detent 
plunger into the bore from the inside of the front 
case. 

14. Install the cam shaft to the shift lever if 
previously disassembled and tighten to 26-35 
N-m (19-26 ft-lbs). 

15. Install a new O-ring in the second groove of the 
shift lever shaft. Coat the shaft and O-ring with 
Long-Life Lubricant, Cl AZ-10590-BA (ESA- 
M1C175-B) or equivalent. 

NOTE: Use a rubber band to fill the first groove as as 

not to cut the O-ring. Discard the rubber band. 


RING GEAR FRONT CASE 



C4912-1B 
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07-07A-13 


DISASSEMBLY AND ASSEMBLY (Continued) 


16. After the shift cam, shift lever/shaft and snap 
ring have been installed in the front case 
assembly and with the shift lever/shaft 
positioned in the'' 4WH'' detent place the assist 
spring roller into "Part-position" on the 90 
degree bent tang of thej assist spring (Views D 
and E) and insert the assist roller into the assist 


spring/roller slot of the shift cam (View A and 
B). Position the middle section of the assist 
spring into the groove of the front case pivot 
boss (Views C and D) and push-to-lock the 
upper end of the assist spring behind the front 
case spring anchpr tab (Views C and D). 


ASSIST SPRING/ 
ROLLER SLOT 



17. Install the two Torx® head set screws in the 
front case and in the shift cam. Tighten the 
screws to 6.8-9.5 N-m (5-J7 ft-lbs). Make sure 
that set screw in the front case is in the first 
groove of the shift lever shaft and not bottomed 
against the shaft itself. The shift lever should be 
able to move freely at all detent positions. 

18. Slide the sun gear, thrust plate, thrust washer, 
and press the ball bearing over the input shaft. 
Install the external snap rinjg to the input shaft. 

NOTE: The sun gear recessed face the ball bearing 
snap ring groove should be toward the rear of the 
transfer case. The steeped face of the trust washer 
should face towards the ball bearing. 


MOUNTING 

ADAPTER 



EXTERNAL 
SNAP RING 



BALL BEARING 


my tanged/ 
^ snap ring 

THRUST WASHER 



INTERNAL 
SNAP RING. 


OPi 


PLANETARY 
f GEARSET 


INPUT SHAFT 



/ SUN GEAR 
thrust PLATE 











DISASSEMBLY AND ASSEMBLY (Continued) 


19. Install the planetary gear set to the sun gear 
and input shaft assembly. Install the internal 
snap ring to the planetary carrier. 

20. Apply Stud and Bearing Mount E0AZ-10554-BA 
to the mounting adapter bore, and drive the oil 
seal into the bore virith Input Shaft Seal Installer, 
T83T-7065-A and Driver Handle, T80T-4000- 
W. 


21. Place the tanget 
adapter groove, 
planetary gearset 
expand the tang 
inward until the p 
shaft assembly an 
properly seated, j 
into place. Cheej 
mounting adapted 
of the input shat 
ensure that the a 


I snap ring in the mounting 
Position the input shaft and 
in the mounting adapter and 
ed snap ring while pushing 
ilanetary assembly and input 
3 seated in the adapter. When 
he tanged snap ring will snap 
< installation by holding the 
by hand an d tapping the face 
[ against a wooden block to 
nap ring is engaged. 


22. Remove all traceis of RTV gasket sealant form 
the mating surfaces of the front case and 
mounting adapter. Install a bead of RTV gasket 
sealant on the surface of the front case. Use 
Non-Acid Cure Sflicone Rubber E7T2-19562-A 
(ESL-M4G273-A1 or equivalent. 



C4916-1A 



C4911-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


23. Position the mounting! 
case. Install six bolts and 
(23-30 ft-lbs). 

24. Position the roller on thd 
the assist spring. The Ian 
spring must be installed 


adapter on the front 
tighten to 31-41 N-m 


90 degree bent tang of 
ger diameter end of the 
first. 



Install the roller into the assist spring roller track 
of the shim cam while locating the center of the 
spring in the pivot groove jn the front case. Push 
the anchor end of the torsion spring behind the 
locking post adjacent to the ring gear face. 


26. Position the High-Low shift collar into the 

planetary gearset. If removed, install the roller 
bushing (shaft and bushing) to the high-low shift 
fork and slip the High-Low shift fork roller 
bushing into the High-Low roller track of the 
shift cam and the groove of the High-Low shift 
hub. I 

NOTE: Make sure the nylon wear pads are installed 
on the shift fork. Make sure the dot on the pad is 
installed in the fork hole. 

27. Install the shift tail through the high-low fork and 
make sure the shift rail is seated in the bore in 
the front case. 



c*s*mio 
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07*07 A-16 


DISASSEMBLY AND 4SSEMBLY (Continued) 


28. Place the oil pump cover with the word TOP 
facing the front of the front case. Install the two 
pump pins (flat fading upwards) with the spring 
between the pins and place the assembly in the 
oil pump bore in the output shaft. Place the oil 
pump body and pick-up tube over the shaft and 
make sure the pind are riding against the inside 
of the pump body. Place the oil pump rear cover 
with the words TOP REAR facing the rear of the 
front case. The word TOP on the front cover 
and the rear cover should be on the same side. 
Install the pump retainer so the tabs face the 
front of the trans er case, the four bolts and 
rotate the output s laft while tightening the blots 
to prevent the puijnp from binding. Tighten the 
bolts to 4.0-4.5 Nfm (36-40 ft-lbs). 

NOTE: Prime the pump through the oil filter pick-up 
tube while turning the output shaft or coat all pump 
parts prior to y using MERCON® Multi- 


Purpose Automatic Transmission Fluid E4AZ- 
19582-B (ESP-M2C16 3-H) or equivalent. 

NOTE: The output sh? ft must turn freely within the 
oil pump. If binding occ urs, loosen the four blots and 
retighten again. 

29. Install the output shaft and oil pump assembly 
in the input shajrt. Make sure the external 
splines of the output shaft engage the internal 
splines of the higlj-low shift hub. Make sure the 
oil pump retainer arid the oil filter leg are in the 
groove and notch of the front case. 

30. Install the collector magnet in the notch in the 
front case. 

31. Install the chain! drive sprocket and driven 
sprocket as an assembly over the shafts. Install 
the thrust washer] on the front output shaft and 
install the external snap ring over the thrust 
washer to retain the driven sprocket. 


29. Install the output j 
in the input shal 
splines of the outj 
splines of the high 
oil pump retainer | 
groove and notch 


2W-4W 
LOCKUP 
ASSEMBLY l 


-SHIFT COLLAR HUB 


NYLON 
fWEAR PADS 


EXTERNAL 
SNAP RING 

I THRUST 





DRIVE 

SPROCKET 


DRIVEN 

SPROCKET 


32. If disassembled, assemble the 2W-4W lockup 
assembly. Install the spring in the lockup collar. 
Place the lockup hub over the spring and 
engage the lockup hub in the notches in the 
lockup collar. Retain the lockup hub in the 
lockup collar with an internal snap ring. 

33. Install the 2W-4W shift fork to the 2W-4W 
lockup assembly. If removed, make sure the 
nylon wear pads are installed on the fork. The 
dot on the pad must be installed in the hole in 
the fork. Install the 2W-4W lockup collar and 
hub assembly over the output shaft and onto 
the shift rail. If removed, Install the roller 
bushing assembly (shaft and bushing) to the 
2W-4W lockup fork. 

34. Install the shift collar hub to the output shaft. 

35. If removed, drive the caged needle bearing into 
the rear cover bore with Needle Bearing 
Replacer T83T-7127-A and Driver Handle, 
T80T-4000-W. 


DRIVER HANDLE 
T80T-4000W 


NEEDLE 8EARING 
REPLACER 
T83T-7127-A 



36. If removed, install the ball bearing in the rear 
cover bore. Drive the bearing into the rear cover 
bore with Output Shaft Bearing Replacer, T83T- 
7025-B and Driver Handle, T80T-4000-W. 
Make sure the ball bearing is not cocked in the 
bore. 

Install the internal snap ring that retains the ball 
bearing to the cover. 


OUTPUT SHAFT 
BEARING 
REPLACER ' 
T83T-7025-B 


DRIVER HANDLE 
T80T-4000-W s 
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DISASSEMBLY AND ASSEMBLY (Continued) 


37. 


Install the speedometer drive gear into the rear 
cover bore. Drive the oil seal into the rear cover 
bore with the Output Shaft Seal Installer, T83T- 
7065-B and Driver Handle, T80T-4000-W. 


OUTPUT SHAFT 
SEAL INSTALLER 
T83T-706S-B 



38. 


39. 


40. 


Prior to the final assemtjly of rear cover to front 
case half, the transfer case shift lever assembly 
should be shifted into thb "4H" detent position 
to assure positioning of the shift rail to the rear 
cover. 


Coat the mating 
bead of Non-Acid Cure 
19562-A (ESL-M46273 


surface jof the front case with a 
Silicone Rubber E7TZ- 
or equivalent. 


: ork spring to the shift 
spring mounted in a 


41. 


Install the 2W-4W shift 
rail and shift fork with 
vertical position. 

Position the rear cover go that the spring boss 
engages the 2W-4W shit fork spring and shift 
rod. Install the nine boltskstarting with the bolts 
on the rear cover) and (tighten to 31-41 N-m 
(23-30 ft-lbs). 

NQTE: If the rear cover assembly does not seat 
properly, move the rear covef up and down slightly 
to permit the end of the shift rail to enter the shift rail 
hole in the rear cover boss c r tap the output shaft 
with a sharp blow using a rubt er mallet in a direction 
away from the front output sh; »ft while pushing down 
on the rear cover. 



C4®21-1D 


42. Install the rear flange on the output shaft. Install 
the rubber seal, steel washer and lock nut. 
Tighten the nut to 203-244 N-m (150-180 
ft-lbs). 

43. For GSB "IRH" option vehicles, install the front 
yoke, rubber seal, steel washer and lock nut to 
the front output shaft. Tighten nut to 203-244 
N-m (150-180 ft-lbs). 

44. Install the four-wheel drive indicator switch and 
tighten to 34-47 N-m (25-35 ft-lbs). 

45. Install the drain plug and tighten to 19-30 N-m 
(14-22 ft-lbs). 

46. Place a 3/8 inch drive ratchet in the fill plug and 
remove the plug. Fill the transfer case with 1.4 
liters (3.0 U.S. pints) of Motorcraft MERCON® 
Automatic Transmission Fluid, XT-2-QDX or 
DDX E4AZ-19582-B (ESP-M2C166-H) or 
equivalent. Install the fill plug and tighten to fill 
and drain plugs to 19-30 N-m (14-22 ft-lbs). 

47. Install the transfer case as described in the 
Removal and Installation portion of this 
Section. 
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SPECIFICATIONS 


BORG-WARNER13-50 TRANSFER CASE - LUBRICANT CAPACITY ROTUNDA EQUIPMENT 


Model 

Description 

077-00019 

Transmission Jack 

071-00002 

Gasket Compound 


Lubricant 

r“ 

Capacity 

liters 

Imperial 

Pints 

U.S. 

Pints 

Motorcraft MERCON® Mutti-Pur| 
Automatic Transmission Fluid, 
XT-2-QDX or DDX E4AZ-19582 
(ESP-M2C166-H) or equivalent 

xise- 

-B 

1.4 

2.5 

3.0 


CC4922-1B 


SPECIAL SERVICE TOOLS 


Number 

Des 

bripttoft 

Number 

Description 

T50T-100-A 

BE 

let Slide Hammer 

T83T-7025-B 

Output Shaft Bearing Replacer 

D80L-100-S 

BE 

ir Collet 

T83T-7025-C 

Input Shaft Bearing Replacer 

TOOL-1175-AC 

E 

I Remover 

T83T-7065-A 

Input Shaft Seal Installer 

T80T-4000-W 


sr Handle 

T83T-7065-B 

Output Shaft Seal Installer 

D79L-4621-A 

Bea 

ring Splitter 

T83T-7127-A 

Needle Bearing Replacer 

T74P-4635-C 

U-Ji 

lint Tool 



‘ 
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BORG-WARNER 13-50 TRANSFER CASE - TORQUE SPECIFICATION 


Description 

‘ f 

Torque 

N*m 

Ft-Lb 

Breather Vent 


8-19 

6-14 

Case to Cover Bolts 

|f 

- - - 

31-41 

23-30 

Drain and Fill Plug 

L 

19-30 

14-22 

Four-Wheel Drive Indicator 

(Switch 

34-47 

25-35 

Front Driveshaft Yoke Bolts 

_ 

16-22 

12-16 

Rear Driveshaft Range Boll 

• 

83-118 

61-87 

Shift Control Bolts —■ Large 

, 

95-122 

70-90 

Shift Control Bolts — Smal 


42-57 

31-42 

Shift Shaft and Shift Cam £ 

et Screw 

6.8-9.5 

5-7 

Shift Lever Nut 


26-35 

19-26 

| Skid Plate to Frame Bolt j 

30-41 

22-30 

Transfer Case to Transmisi 

ion Adapter 

34-58 

25-43 

Rear Output Shaft Locknut 


203-244 

150-180 

! 


Nm 

In-Lb 

OS Pump Bolts 


4.0-4.5 

36-40 

Speedometer Screw 


2.32.8 

20-25 

Front Output Shaft Yoke Lf 

cknut — GSB "IRH" Option Vehicles 

203-244 

150-180 


CC4923-2G 
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SECTION 07-07B Transfer Case-Electronic Shift 
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Rear Output Shaft Oil Seal. 
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VEHICLE APPLICATION 

Applies to Ranger (4x4) and 

Bronco II (4x4) 




Vehicles. 






DESCRIPTION 


Transfer Case 

The Borg-Warner 13-50 Electronic Shift Transfer 
: Case is used on Ranger (4x4) and Bronco II (4x4) 
vehicles. The transfer case transfers power from the 
transmission to the rear axle, and also to the front 
axle when electronically actuated. 


Electronic Shift Control System 

This system consists of a pushbutton control, an 
electronic control module, an electric shift motor 
with an integral shift position sensor, and a speed 
sensor. Refer to Section 07-06, Manual 
Transmission and Transfer Case External Controls 
for service information on electronic shift controls. 


Electric Shift Motor 

The electric shift motor mounted externally at the 
rear of the transfer case, drives a rotary helical cam 
which moves the 2W-4W shift fork and 4H-4L 
reduction shift fork to the selected vehicle drive 
position. 





























DESCRIPTION (Continued) 














Transfer Case 


Mechanical Operation 


In the 4x2 mode, torque from the transmission is 
transferred to the front input shaft, which in turn 
drives the output shaft that drives the rear axle. 


The 2W-4W shift is 
2W-4W shift fork moves tl 
engage the front drive spi 
splines. The front drive 
which turns the front outpi 
the front output shaft anc 


Accomplished when the 
ie 2W-4W lockup collar to 
jocket on the output shaft 
sprocket turns the chain 
it shaft driven sprocket on 
the front driveshaft. 


The high-low shift is act 
low shift fork moves the 
engage the planetary c 
output shaft. Torque froi 
transmitted through the s 
the planetary gearset. Thi 
is now engaged to the o 
reduction. ' 


omplished when the high- 
high-low lockup collar to 
earset assembly to the 

S i the input shaft is then 
n gear, which then turns 
planetary gearset, which 
tput shaft, provides fear 


Electronic Shift Operati 

The transfer case is € 
clutch, similar to an air 
clutch, which is located 
adjacent to the 2W-4W 
used to spin up the front 


quipped with a.magnetic 
conditioning compressor 
inside the transfer ease 
shift collar. The clutch is 
drive system from zero to 


vehicle speed in milliseconds. This spin-up allows 


DIAGNOSIS AND TESTING 


Electric Shift Operatii 

If the system operate 
operate at all, a problem < 
the Electronic Control M 
the Electric Shift Motor, tt 
Assembly or the interco 
Section 07.06, Manual T 
Case External Controls 
procedures. 


s improperly, or will not 
:ould exist in the switches, 
3dule, the Speed Sensor, 
e Electro-Magnetic Clutch 
nnecting wiring. Refer to 
ransmission and Transfer 
; for diagnostic service 


the shift between 2-high and 4-high to be made at 
any vehicle speed. Where the transfer case rear and 
front output shafts reach synchronous speed, the 
spring loaded shift collar mechanically engages the 
mainshaft hub to the chain drive sprocket and the 
magnetic clutch is tlfien deactivated. Shifts between 
4-high and 4-low can only occur with the clutch 
interlock or transmission safety switches closed. 
The vehicle's speed must also be within specified 
limits as determined by the transfer case speed 
sensor (3 mph or under). 

When the operator selects the drive combination 
through the pushbutton control, an electric motor 
turns a helical-cam which is linked to the high-low 
and 2W-4W shift forks through fork-mounted roller 
and bushing assemblies. As the electric motor turns 
the helical-cam, the high-low fork bushing rides in a 
slotted lobe in the cam to make the low-high or high- 
low range change; and the 2W-4W fork bushing 
rides on lobes at the end of the cam to make the 
2W-4W or 4W-2W shift. 

The unit is lubricated by a positive displacement 
oil pump that channels oil through the bores in the 
transfer case outpiit shaft. 










DIAGNOSIS AND TESTING (Continued) 



Removal 

1. Raise the vehicle 

2. If so equipped, re 
plate from the fra 

3. Place a drain pi 
Remove the drairj 
the transfer case 

4. Remove the wire I 
harness at the rd 
squeeze the Iq 
connectors apart. 

CAUTION: Do not pi 

pull outwardly on th| 


on a hoist. 

nove the nuts, bolts and skid 

me¬ 
in under the transfer case, 
plug and drain the fluid from 

connector from the feed wire 
ar of the transfer case. First 
eking tabs, then pull the 

ill directly on the wires or 
e locking tabs. 



LOCKING 


WIRE 

CONNECTOR 


C6559-1B 


NOTE: For detailed instruction on front and rear 
driveshaft removal and installation refer to Section 
05-01, Driveshaft. 

5. Disconnect the front driveshaft from the axle 
input yoke. 

6. Pull the driveshaft and front boot assembly out 
of the transfer case front output shaft. 

7. Disconnect the rear driveshaft from the transfer 
case rear output shaft flange. 

8. Disconnect the speedometer driven gear from 
the transfer case rear cover. 

9. Disconnect the vent hose form the mounting 
bracket. 

CAUTION: The catalytic converter is located 
beside the transfer case. Be careful when 
working around the catalytic converter because 
of the extreme high temperatures generated by 
the converter. 

10. Support the transfer case with a suitable 
transmission jack, Rotunda Number 077-00019 
or equivalent. 

11. Remove the five bolts retaining the transfer 
case to the transmission and the extension 
housing. 

12. Slide the transfer case rearward off the 
transmission output shaft and lower the transfer 
case from the vehicle. Remove the gasket from 
the transfer case and transmission housing. 













DIAGNOSIS AND TESTING (Continued) 















DISASSEMBLY AND A: 


sk 


EMBLY 
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DISASSEMBLY AND ASSEMBLY (Continued) 





LEGEND 










Email 



Description 


Cover. Pump Frgnt -=H; 


Cam, Electric Shift 


Spring, Torsion — 75 in lbs 


Spacer 


Shaft, Shift 


Assembly, Reduction Shift Fork 


• Pin, Shift Fork ' 


,• Fork, Reduction Shift 


-■Hub, Reduction , 


Snap Ring 


Clip, Retainer 


Assembly, Bearing Retainer 


• Snap Ring, Shaft Bearing OD 


• Bearing, Aiipular • 


• Retainer, Bearing 


Ring. Retainin 


Bearing 



Magnet 


Breather, Barbed Hose 


Assembly. Front Adapter 


• Seal. Oil 


* Pin, Spirol 


• Adapter, Front 


Ring, Retaining 


Ring. Snap 


Bearing. Annular 


Assembly. Input Shalt and Bearing 


• Bearing, Sleeve 


• Bearing, Needle 


• Shaft, Input 


Washer, Thrust 


Assembly. Carrier Complete 


• Ring. Retaining 


• Plate. Carrier Thrust 


• Gear, Sun 


• Pin. Planet Pinion 


• Washer. Pinion Thrust 


• Gear, Pinion 




• Spacer, Pinion Needle 


• Carrier. Planet 


Gear, Ring 


Assembly. Case Transfer 


• Seal. Oil 


• Ring. Retaining 


• Bearing, Annular 


• Case. Transfer 


• Dowel 


• O-Rin 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


Remove the transfer case front he vehicle as 
described in the Removal and Installation 
portion of this Section. 


Form a small hook at the end of a paper clip or 
safety pin. Remove the locking sleeve from the 
wire connector by hooking it with the paper clip 
or safety pin in the location of the flat and 
pulling it from the bottom. 


Remove the transfer] case drain plug with a 3/8 
inch drive ratchet and drain the fluid. 


CAUTION: Do not damage the wire connector 
locking sleeve. 


3. Remove the rear output shaft flange by 
removing the 20mm nut, washer and rubber 
seal from the output' shaft. 


BROWN WIRE 
#1 CONNECTOR 


For GSB "IRH" op 
front output shaft yc 
locknut, steel washE 
output shaft. 


ion vehicles, remove the 
<e by removing the 20MM 
r and rubber seal from the 


WIRE 

CONNECTOR 



SWASHER AND 


RUBBER SEAL 
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DISASSEMBLY AND ASSEMBLY (Continued) 



9. Remove the remaining three bolts retaining the 
motor to the rear cover and remove the motor. 
Note the positioif of the triangular shaft 
extending out of ! the rear cover and the 
triangular slot in th|b motor. 

CAUTION: The motor is serviced as a complete 
assembly. Do not remove the screws that 
secure the rear cover |o the motor gear housing. 


10. Remove the nine blots that retain the front case 
to the rear cover. Insert a 1 /2 inch drive breaker 
bar between the pry bosses and separate the 
front case from the rear cover. Remove all 
traces or RTV Gasket Sealant from the mating 
-surfaces of the front case and rear cover. 

CAUTION: When removing the RTV sealant, use 
care not to damage the mating surfaces 6f the 
aluminum case. 


1/2 INCH DRIVE 
BREAKER BAR 



C6568-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11. If the speedometer driver gear is to be replaced, 
first remove the output shaft rear oil-seal by 
prying and pulling on the curved-up lip of the oil 
seal. Remove and discard the oil seal. Remove 
the speedometer drive gear. 

12. If the rear output shaft bearing requires 
replacing, remove the internal snap ring that 
retains the bearing in the bore. Form the 
outside of the case, drive out the bearing with 
Output Shaft Bearing Replacer, T83T-7127-A 
and Driver Handle T80T-400G-W. 




07?Q7B-11 


14. Remove the puts retaining the, clutch coil 
assembly to the rear cover. Pull the assembly, 
along with the O-rings and brown wire, from the 
cover. 



15. Remove the 2W-4W shift fork spring from the 
boss on the fork. 
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Transfer 


DISASSEMBLY AND ASSEMBLY (Continued) 


16. Remove the clutch housing assembly from the 
output shaft. If required, remove the snap ring 
and clutch housing jfrom the shift collar hub. 


I 





19. If disassembly of th$ 2W-4W lockup assembly 
is required, remove the internal snap ring and 
pull the lockup hub and spring from the lockup 
collar. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


23. First, remove the o 
notch in the front of 
remove the output 
assembly. 


ollector magnet from the 
he case bottom. Second, 
sjhaft and oil pump as an 



C6575-1A 


24. If oil pump assembly 
four bolts from the} 
position of the pum|f 
spring, rear cover 
removed. 


is required, remove the 
pump body. Note the 
front cover, body, pins, 
and pump retainer as 



25. Remove the high-low range shift fork and hub 
as an assembly. If required, compress the 
slotted end of the shaft and remove the roller 
bushing and shaft, j 


HIGH-LOW 
RANGE SHIFT 
FORK AND HUB 
ASSEMBLY 


ROLLER 

BUSHING 

ASSEMBLY 



27. Expand the tangs of the large snap rings in the 
mounting adapter. With the input shaft against a 
bench, push the adapter down and slide the 
adapter off the ball bearing. Lift the input shaft 
and planetary gearset from the adapter. 

28. If required, remove the oil seal from the 
mounting adapter with Seal Remover, TOOL 
1175-AC and Slide Hammer T505-100-A. 

29. Remove the internal snap ring from the 
planetary carrier and separate the planetary 
gearset from the input shaft assembly. 



THRUST WASHER 


SUN GEAR 
THRUST PLATE 


INPUT SHAFT 


C4908-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


30. Remove the external snap ring from the input 
shaft. Place the input shaft assembly in a vise 
and remove the ball bearing with Split-type 
Bearing Puller D79L-4621-A. Remove the 
thrust washer, thrust plate and the sun gear off 
the input shaft. 


SAUL 

'SEARING 




BEARING 
-SPLITTER 
D79L-4621 -A 


32. If required, remove 
remove the ball be; 
the case. It may be r 
of the front output i 
with a plastic ham 
snap ring and drive 
retainer with Tool 
Handle T80T-4000- 


31. If required, remove the ring gear from the front 
case half using a press. Note the relationship of 
the serrations to the chamfered pilot diameter 
during removal. 


the external snap ring and 
iring retainer and clip from 
ecessary to tap on the face 
.haft and U-joint assembly 
■ner. Remove the internal 
the ball bearing out of the 
T83T-7127-A and Driver 


33. Remove the front 
assembly from the 
remove the oil seal 
1175-AC, and Impac 
A. If required, remov 
drive the ball bearin 
using an appropriate 


NOTE: The clip is required to prevent the bearing 
retainer from rotating. Djp not discard the clip. 


output shaft and U-joint 
i front case. If required, 
with Seal Remover, TOOL 
t Slide Hammer T50T-100- 
e the internal snap ring and 
j out of the front case bore 
3 driver. 



34. Remove the internal snap rings that retain the 
bearings in the shaft. 


35. Position the U-joint Tool, T74P-4635-C over the 
shaft ears and press the bearing out. If the 
bearing cannot be pressed all the way out, 
remove it with a vise grip or suitable channel 
lock pillars. 


36. Re-position the U-joint Tool on the spider in 
order to remove the opposite bearing. 


37. Repeat the above procedure until all bearings 
are removed. 



FRONT OUTPUT SHAFT 
AND U-JOINT ASSEMBLY 


C4913-1B 
















DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 

Before assembly, lubricate all parts with 
MERCON® Multi-Purpose Automatic Fluid, E4AZ- 
19582-B (ESP-M2C166-H) or equivalent 

1. If removed, start a new bearing into an end of 
the shaft ear. 

2. Position the spider into the bearing and press 
the bearing into the snap ring groove using 
U-Joint Tool, T74P-4635-C. 


Remove the tool anc 
ring on the groove. 

Start a new bearing i 
shaft ear and use th 
bearing until the o 
snap ring. ] 

Remove the tool and 
ring in the groove. 

Re-position the front 
install the other tvj 
manner. 


install a new internal snap 

ito the opposite side of the 
3 U-Joint Tool to press the 
iposite side contacts the 

install a new internal snap 

output shaft assembly and 
o bearings in the same 


Check the U-joint foij freedom of movement. If a 
binding condition occurs due to misalignment 
during the installation procedure, tap the ears of 
both U-joints to relieve the bind. Do not install 
the front output shaft assembly if the U-joint 
shows any signs of {binding. 

If removed, drive thfc ball bearing into the front 
output case bore using Output Shaft Bearing 
Replacer, T83T-70J25-B and Driver Handle 
T80T-4000-W. Drive the ball bearing in straight, 
making sure it is not cocked in the bore. Install 
the internal snap ring that retains the ball 
bearing to the frontjcase. 

If removed, install thp front output oil seal in the 
front case bore using Output Shaft Seal 
Installer, T83T-7085-B and Driver Handle, 
T80T-4000-W. | 



C4914-1C 



C6S79-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. If removed, install the ring gear in the front 
case. Align the serrations on the outside of the 
ring gear to the serrations previously cut in the 
front case bore. Using a press, start the piloted 
chamfered end of the ring gear first and press in 
until it is fully seated. Make sure that the ring 
gear is not cocked i)n the bore. 

11. If removed, install th<fe ball bearing in the bearing 
retainer bore. Drive the bearing into the retainer 
using Output Shaft Bearing Replacer, T83T- 
7025-B and Drivel Handle, T80T-4000-W. 
Make sure the ball bearing is not cocked in the 
bore. Install the internal snap ring. 


12. Install the front 
assembly through 
Position the ball bei 
over the front output 
case bore. Make 
bearing retainer alipi 
case. Tap the bearii 
plastic hammer. Insl 


SLOT 


jutput shaft and U-joint 
he front case oil seal, 
ing and retainer assembly 
haft and install in the front 
re that the clip on the 
s with the slot in the front 
retainer into place with a 
II the external snap ring. 



T 

INfERNAL SNAP RING 


C6578-1A 


13. Apply Stud and Beating Mount EOAZ-19554- 
BA or equivalent to tl)e mounting adapter bore, 
and drive the oil seal into the bore with Input 
Shaft Seal Installer, T83T-7065-A and Driver 
Handle, T83T-4000-W. 



14. Slide the sun gear, thrust plate and thrust 
washer into position on the input shaft. Press 
the ball bearing over the input shaft. Install the 
external snap ring to the input shaft. 

NOTE: The sun gear recessed face and ball bearing 
snap ring groove should be toward the rear of the 
transfer case. The stepped face of the thrust washer 
should face toward the ball bearing. 

15. Install the planetary gear to the sun gear and 
input shaft assembly. Install the internal snap 
ring to the planetary carrier. 

16. Place the tanged snap ring in the mounting 
adapter groove. Position the input shaft and 
planetary gearset in the mounting adapter and 
expand the tanged snap ring while pushing 
inward until the planetary assembly and input 
shaft assembly are seated in the adapter. When 
properly seated, the tanged snap ring will snap 
into place. Check installation by holding the 
mounting adapter by hand and tapping the face 
of the input shaft against a wooden block to 
ensure that the snap ring is engaged. 


MOUNTING 



C4908-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


17. Remove all traces of RTV Gasket Sealant from 
the front case and Counting adapter mating 
surfaces. Install a be4d of RTV Gasket Sealant 
on the surface of the {front case. Use Non-Acid 
Cure Silicone Rubber, E7TZ-19562-A (ESL- 
M4G273-A) or equivalent. 



19. Position the high-low 
assembly into the 
removed, install the 
(shaft and bushing) tcj 


NOTE: Make sure that tii 
install on the shift fork. Ma 
pad is installed in the shifl 


FRONT CASE 

C6S77-1A 


(shift fork and hub as an 
planetary gearset. If 
oiler bushing assembly 
the high-low shift fork. 


|e nylon wear pads are 
sure that the dot on the 
hole. 


kfe 


HIGH-LOW 
RANGE SHIFT 
FORK AND HUB 
ASSEMBLY 


ROLLER 
, BUSHING 
ASSEMBLY 


20. Place the oil plump cover with the word TOP 
facing the frontlof the front case. Install the two 
pins (with flats facing upwards) with the spring 
between the pips and place the assembly in the 
oil pump bore in the output shaft. Place the oil 


pump body andl 
make sure that! 


! pick-up tube over the shaft and 
the pins are riding against the 
inside of the pump body. Place the oil pump rear 
cover with the words TOP REAR facing the rear 
of the front case. The word TOP on the front 
' cover and the rear cover should be on the same 
side. Install the pump retainer with the tabs 
facing the frontlof the transfer case. Install the 
four retaining bdlts and rotate the output shaft 
while tightening the bolts to prevent the pump 
from binding. Tighten the bolts to 4.0-4.5 N-m 
(36-40 in-lb). 

NOTE: Prime the pump through the oil filter pick-up 
tube while turning the input shaft or coat all pump 
parts prior to assembly using MERCON® Multi- 
Purpose Automatic Transmission Eluid E4AZ- 
19562-B (ESP-M2C166-H) or equivalent. 

NOTE: The output shaft must turn freely within the 
oil pump. If binding occurs, loosen the four bolts and 
retighten again. 


OUTPUT SHAFT 



PUMP 

RETAINER 


C6615-1C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


21. Install the output shaft and oil pump assembly 

;xi_*_ jl _ I_ J*i D ___ i xi_ i _ i __ • 


in the input shaft, fu 
splines of the outpu 
splines of the high-lo 
the oil pump retainei 
groove and notch ol 
collector magnet in 1 


lake sure that the internal 
: shaft engage the internal 
w shift hub. Make sure that 
and oil filter leg are in the 
the front case. Install the 
he notch in the front case. 


FIRST, INSTALL 
OUTPUT SHAFT 
'AND OIL PUMP 
ASSEMBLY 


SECOND, INSTALL 
' MAGNET IN SLOT 


22. If disassembled, assemble the 2W-4W lock-up 
assembly. Install tne tapered compression 
spring in the lockup collar with the small end 
installed first. Place jthe lockup hub over the 
spring and engage] the lockup hub in the 
notches in the locki|p collar with the internal 
snap ring. 


INTERNAL 
SNAP RING 
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: 


DISASSEMBLY AND ASSEMBLY (Continued) 


26. Slide the spring spacer on the camshaft and 
position it beneath the drive tang. Place the 


torsion spring on the camshaft. Position the first 
spring tang to the left <pf the camshaft drive tang 
second spring tang 
ve tang (view B). Push the 


(view A). Wind thf 
clockwise past the drh 


torsion spring and sleeve in as far as it will go 
(view C). This will seat the second spring tang 
on the right side of the drive tang. Install the 
helical cam and slide the drive tang between 
the torsion spring tangs as far as ft will go. 


POSITION FIRST SPRING 
TO THE LEFT OF 
DRIVE TANG 


WIND SECOND SPRING TANG 
TO THE RIGHT OF THE 
DRIVE TANG 




VIEW B 


PUSH TORSION 
SPRING AND SLEEVE 
IN AS FAR AS 
THEY WILL GO 



VIEW C 


C6583-2A 


27. 


Install the tang-end 
on the alignment pin 
Position the torsion 
tang so that they arej 
side of the transfer 
high-low shift fork as: 


the camshaft assembly 
pressed in the front case, 
ring tangs and camshaft 
pointing toward the top 
se and are touching the 
iiembly. 


s* 


c4; 


TORSION SPRING 
TANGS SHOULD 
FACE TOWARD 
THE TOP SIDE 
OF CASE AND 
TOUCH THE 
HIGH-LOW 
SHIFT FORK 
ASSEMBLY 



28. Lift the 2W-4W shift fork slightly while holding 
the shift rail down and rotate the helical cam 
track into the high-low and 2W-4W fork roller 
bushings by turning the camshaft assembly. 

NOTE: The triangular shaft will be in the two wheel 
high (2H) position at final assembly. 


29. If disassembled* assemble the shift collar hub 
to the clutch housing and install the snap ring. 


NOTE: Install the clutch housing assembly on the 
output shaft. 


LIFT SHIFT FORK 
SLIGHTLY WHILE HOLDING 
SHIFT RAIL DOWN 


OUTPUT 

SHAFT 



CLUTCH 

HOUSING 


SNAP 

ROTATE HELICAL CAM TRACK INTO THE RING 
HIGH-LOW AND 2W-4W FORK ROLLER SHIFT 

BUSHING BY TURNING THE CAMSHAFT COLLAR 

ASSEMBLY HUB C6585-1A 















Transfer Case—Electronic Shift 


07-07B-20 


07-07B-20 


DISASSEMBLY AND ASSEMBLY (Continued) 


If removed, drive thi 
the rear cover b 
Replacer . T83T-71 
T80T-4000-W. 


caged needle bearing into 
re with Needle Bearing 
!7-A and Driver Handle, 



33. Install new 0 L rings on the clutch coil assembly 
studs and grommet. Install the clutch coil 
assembly from inside the rear cover until the 
wire and studs extend through the cover. Install 
the nyts and tighten to 8.1 -10.8 N • m <6-8 ft-lb). 

CAUTION: Do not kink or trap the wire while 
seating the clutch coil assembly to the cover. 


CLUTCH COIL 











07 - 078-21 


Transfer Case—Electronic Shift 


07-07B-21 


DISASSEMBLY AND ASSEMBLY (Continued) 


Coat the mating, surfaqe of the front case with a 
bead of Non-Acid Cure Silicone Rubber E7TZ- 
19562-A (ESL-M4G27 I 3-A) or equivalent, 


35. Install the 2W-4W shift fork spring to the shift 
; ’ rail and shift fork with the spring mounted in a 
vertical position. , . , , . . . 


SHIFT 

FORK SPRING 


36. The following procedure must be followed prior 
to installing the rear cover onto the front case 
half: I 


Align the output si 1 
output shaft bore. 


aft with the rear cover 


b. Align the camshaft ipssembly with the rear 
cover motor bore. ] 


If difficulty is encounters 
cover, tap the output si 
using a rubber mallet iri 
the triangular shaft whill 
rear cover. Another ni 
screwdriver through the 
cover so that the blade < 
middle of the 2W-4W si 
fork toward the triangul; 
shift rail in the rear covi 


d with seating the rear 
laft with a sharp blow 
a direction away from 
) pushing down on the 
lethod is to insert a 
sensor bore in the rear 
Engages the slot in the 
(lift fork and move the 
kr shaft to engage the 
fcr bore. 





USE SCREWDRIVER 
TO MOVE 
SHIFT FORK 


STRIKE OUTPUT SHAFT 
IN DIRECTION 
AWAYIFROM 
TRIANGULAR SHAFT 


37. Install the bolts retaining the cover to the case 
and tighten to 311 -41.N-m (23-30 ft-Jb). 

38. Install the speedsensor it its bore in the rear 
cover. 



39. Using pilers equipped with soft jaws, rotate the 
triangular shaft so it is aligned with the 
triangular slot inj the motor. 

NOTE: If the shaft will not stay in the 4H position, 
rotate the shaft clockwise to the 2H position. During 
motor installation, rotate the motor counter¬ 
clockwise until the motor is aligned with the 
mounting holes. 

40. Slightly loosen the two nuts that attach the 
slotted support bracket to the end of motor 
house. 


NOTE: Do not loosen the two nuts or studs that 
attach the motor end cap to motor housing. 

41. Apply Black Non-Acid Cure Silicone Rubber 
E7TZ-19562-A (ESL-M4G273-A) to motor 
housing base and install on transfer case. 


42. Install the motor and three N800670-S screws 
along with speed sensor 7K470 bracket and 
tighten to 8.1-10.8 N-m (6-8 Ib-ft). 


43. Holding the slotted support bracket tight 
against the motor housing end, secure the 
bracket to the transfer case, turning the 
N802503-S with N801723-SI 2 lock washer to 
8.1-10.8 N-m (6-8 Ib-ft). 


44. Retighten the two nuts that attach the slotted 
support bracket to the end of motor to 2.7-3.4 
N-m (2-2.5 Ib-ft).J 



44k, 




f. 

b Jte 






NOTE: POSmON OF TRIANGULAR S' 
SHAFT AND SLOT . 


C6586-1A 






07-Q7B-22 


Transfer Case—Electronic Shift 


Q7-07B-22 


i 


DISASSEMBLY AND ASSEMBLY (Continued) 


46. If remove, position the wire connector mounting 
bracket on the rear cover. Install the bolts and 
tighten to 6.S-9.5 N-m (5-7 ft-lb). 

47. Install the wire connector to the mounting 
bracket. 




















07-07B-23 


Transfer Case-^EIectronic Shift 


07-07B-23 


DISASSEMBLY AND ASSEMBLY (Continued) 


49. install the rear flange on the output shaft. Install 
the rubber seal, washer and nut. Tighten the nut 
to 203-244 N-m (150.180 ft-lb). 

50. Install the drain plug and tighten to 19.30 N-m 
(14-22 ft-lb). 

51. On GSB "IRH" option vehicles, install the front 
yoke, rubber seal, steel washer and the locknut 
to front output shaft. Tighten the nut to 203-244 
N-m (150-180 ft-lb). 


52. Place a 3.8 inch drive ratchet in the fill plug and 
remove the plug. Fill the transfer case with 1.4 
liters (3.0 U.S. pints) of Motorcraft MERCON® 
Multi-Purpose Automatic Transmission Fluid 
E4AZ-1.9582-B (ESP-M2C166-H). 

53. Install the fill plug and tighten to 19-30 N • m (14- 

22 ft-lb). . [ 

54. Install the transfer case as described in the 
Removal and Installation portion of this 
Section. j 


SPECIFICATIONS 


BORG-WARNER 13-50 TRANSFER CASE - LUBRICANT CAPACITY 




Motorcraft MERCON® Multi-Pu 
Automatic Transmission Fluid, 
XT-2-QDX or DDX E4AZ-19582-B 
(ESP-M2C166-H) or equivalent 


Capacity 

Liters 

Imperial 

Pints 

U.S. 

Pints 




1.4 

2.5 

3.0 



ROTUNDA EQUIPMENT 


Model 


007-00001 


077-00019 


071-00002 


CC4922-1B 


SPECIAL SERVICE TOOLS 


Number 


T50T-100-A 


D80L-100-S 


TOOL-1175-AC 


T80T-4000-W 


D79L-4621-A 


T74P-4635-C 


BP 

LtfH > 


Desert 


Impact Slife Hammer 


Puller 


Seal Rempver 


Oliver Haftdle 


Bearing Splitter 


U-Joint T 


BORG-WARNER 13-50 ELECTRONIC SHIFT TRANSFER CASE - TORQUE SPECIFICATIONS 


m 


Description 


Breather Vent 


Case to Cover Bolts > 


Drain and Fill Plug 


Front and Yoke Bolts 


Skid Plate to Frame Bolt 


Transfer Case to Transmission . 


Yoke Nut 


Motor Mount, Motor Bracket and Clutch Coil Nut 


Wire Connector Bracket 


Rear Driveshaft Flange Bolts 


Oil Pump Bolts 


Speedometer Screw 



Description 


Digital Volt-Ohmmeter 


Transmission Jack 


Gasket Compound 




CC7412-1C 


Number I Description 


T83T-7025-B I Output Shaft Bearing Replaoer 


T83T-7025-C Input Shaft Bearing Replacer 


T83T-7065-A | Input Shaft Seal Installer 


Shaft Seal Installer 


Needle Bearing Replacer 



CC4924-2B 


8-19 


31-41 


19-30 


16-22 


30-41 


34-58 


203-244 


8 . 1 - 10,8 


6.8-95 


83-11 



Ft-Lb 


6-14 


23-30 


14-22 


12-16 


22-30 


25-43 


150-180 


6-8 


5- 


61-87 


In-Lb 


36-40 


20-25 




























































































07-07C-1 Transfer Drive Case 

07-07C-1 




SECTION 07-07C Transfer Drive Case 


SUBJECT PAGE SUBJECT PAGE 


DESCRIPTION AND OPERATION .07-07C-1 

DISASSEMBLY AND ASSEMBLY 

Transfer Drive Case . .07-07C-3 

REMOVAL AND INSTALLATION 
Rear Output Shaft Oil Seal (In Vehicle 
Repair)...t.07-07C-2 


REMOVAL AND INSTALLATION (Cont'd.) 

Transfer Case ... 07-07C-2 

SPECIFICATIONS . 07-07C-11 

VEHICLE APPLICATION. 07-07C-1 



■ 

VEHICLE APPLICATION 

Applies to Bronco II (4x2) Vehicles. 

- , 

. 1 -• f 

DESCRIPTION AND OPERATION 

• \ • •• • 



































07-07C-2 


Transfer Drive Case 


07-07C-2 












07-07C-3 


Transfer Drive Case 


07-07C-3 


REMOVAL AND INSTALLATION (Continued) 


4. Remove the oil seal from the rear output shaft 
rear cover bore with Seal Remover, Tool-T74P- 
77248-A, and Impact Slide Hammer, T50T- 
100-A or pry out seal using a large screwdriver. 



REMOVE REAR OUTPUT SHAFT FLANGE 

SEAL C7895-1A 


Installation 

1. Make sure the output shaft rear cover bore and 
face are free from nicks and burrs. Coat the oil 
seal and add 0.5 oz to the speedometer gear 
cavity using Long-Life Lubricant, C1AZ-19590- 
BA (ESA-M1C175-B) or equivalent. Position the 
oil seal into the rear cover bore, making sure 
that the oil seal is not cocked in the bore. Drive 
the oil seal into the bore with Output Shaft Seal 
Installer, T83T-7065-B and Drive Handle, T80T- 
4000-W. 

2. Install the flange, rubber seal, flat steel washer 
and locknut on the output shaft. Tighten the 
locknut to 203-244 N m (150-180 ft-lbs). 

3. Connect the rear driveshaft to the transfer drive 
case output shaft flange. Tighten the bolts to 
83-118 N-m (61-87). 

4. Lower the vehicle from the hoist. 


DISASSEMBLY AND jASSEMBLY 


Transfer Drive Cake 

Disassembly [ 

1. Remove the transfer drive case from the 
vehicle as described in the Removal and 
Installation portion of this Section. 

2. Remove the rear output shaft flange by 
removing the 20hm locknut, flat steel washer 
and rubber seal from the output shaft. Remove 
the flange from the output shaft. 
















07-0704 


Transfer Drive Case 


07-07C-4 


DISASSEMBLY AND ASSEMBLY (Continued) 


4. Remove the nine 10mm bolts that retain the 
front case to the rear cover. Insert a 1 /2 inch 
drive breaker bar between the three pry bosses 
and separate the front case from the rear cover. 


REAR . 

COVER /PS 



SEPARATE REAR COVER FROM FRONT 1 

CASE C7896-1A 



5. Remove the speedometer drive gear from the 
rear output shaft bover. 

REMOVE SPEEDOMETER DRIVE GEAR \ 



6. Remove the rear spacer collar from the rear 
output shaft. 



C7899-1A 



















07-07C-5 


Transfer Drive Case 


07-070-5 


DISASSEMBLY AND ASSEMBLY (Continued) 


7. Remove the rear output shaft and snap ring 
assembly by lifting it out of the locking coupling 
and front input shaft in the front case. 













07-07C-6 


Transfer Drive Case 


07-07C-6 


DISASSEMBLY AND ASSEMBLY (Continued) 




INTERNAL SNAP 
RING 

BALL 

BEARING 



SPEEDOMETER 
DRIVE GEAR 


REAR COVER 


OIL SEAL 


C4903-1C 


10. Turn the front case over and remove the six 
10mm bolts retaining the mounting adapter to 
the front case. Remove the mounting adapter, 
input shaft bearing, thrust plate, and sleeve as 
an assembly. 


FRONT MOUNTING ADAPTER 
AND INPUT SHAFT 
BEARING ASSEMBLY 











12. Expand the tangs of the large snap ring in the 
mounting adapter and pry the snap ring apart 
with screwdrivers and remove the input shaft 
assembly from the mounting adapter. 

REMOVE FRONT INPUT SHAFT ASSEMBLY 


i SCREWDRIVER 



INPUT SHAFT, SLEEVE 
THRUST PLATE AND 
BEARING ASSEMBLY 


LARGE INTERNAL,, 
SNAP RING 


FRONT MOUNTING 
AO AFTER 


13. Remove the external snap ring from the input 
shaft. Place the input shaft assembly in a press 
and remove the ball bearing from the input shaft 
using Bearing Splitter, D79L-4621-A. Remove 
the thrust plate and sleeve off the input shaft. 


FRQNT INPUT SHAFT ASSEMBLY 


SPACER 

SLEEVE 




SNAP RING 

BEARING RETAINER SEALED BALL THRUST 
BEARING PLATE 


C7905-1A 














07-07C-8 


Transfer Drive Case 


07-07C-8 


DISASSEMBLY AND ASSEMBLY (Continued) 


14. Remove the oil seal from the mounting adapter 
with Seal Remover, tool-T74P-77248-A or 
equivalent and Impact Slide Hammer, T50T- 
100-A. 










DISASSEMBLY AND ASSEMBLY (Continued) 



Apply Stud and Bearing Mount EOAZ-19554- 
BA or equivalent to the mounting adapter bore, 
and drive the input shaft oil seal into the bore 
with Input Shaft Seal Installer, T83T-7065-A 
and Driver Handle, T80T-4000-W. 


INSTALL INPUT SHAFT OIL SEAL IN 
MOUNTING ADAPTER 


DRIVER HANDLE 
'T80T-4000-W 


i. Place the t 
adapter gr 
assembly in 
the tanged s 
the input s 
adapter. W 
snap ring wi 
by holding t 
tapping the 
wooden bio 
engaged. 

LARGE TANGED 
SANP RING \ 


janged snap ring in the mounting 
oove. Position the input shaft 
the mounting adapter and expand 
Snap ring while pushing inward until 
shaft assembly is seated in the 
hen properly seated, the tanged 
II snap into place. Check installation 
he mounting adapter by hand and 
face of the input shaft against a 
ck to ensure that the snap ring is 


MOUNTING 

ADAPTER 


INPUT SHAFT 
SEAL INSTALLER 
T83T-7065-A 




■ O O, 


MOUNTING 

ADAPTER 


INPUT SHAFT RETAINING SNAP RING 


4. Position the mounting adapter on the front 
case. Install six bolts and tighten to 31 -41 N • m 
(23-30 ft-lbs). 


2. Slide the spacer sleeve, thrust plate, and press 
the ball bearing onto the input shaft assembly. 
Install the external snap ring to the input shaft to 
retain the ball bearing. 

NOTE: The snap ring groove of the ball bearing 
should be facing toward the rear of the transfer 
case. The stepped face of the thrust plate should 
face toward the front of case, against the bearing. 
The spacer sleeve is installed between the thrust 
plate and the external splines of the input shaft 
assembly. 


FRONT INPUT SHAFT ASSEMBLY 


SPACER 

'SLEEVE 



SNAP RING 

BEARING RETAINER SEALED BALL THRUST 
BEARING PLATE 


C7906-1A 


FRONT MOUNTING ADAPTER 
AND INPUT SHAFT 
BEARING ASSEMBLY 


/ \ 















DISASSEMBLY AND ASSEMBLY (Continued) 


Install the locking coupling onto the external 
splines of the input shaft assembly. 

Install the output shaft, and snap ring assembly 
into the locking coupling and the input shaft. 
Make sure the external splines of the output 
shaft engage the internal splines of the locking 
coupling and the input shaft. 

Install the spacer hub onto the output shaft 
assembly with the square teeth side facing 
toward the front of the transfer case. 



9. Install the speedometer drive gear into the rear 
cover. Add 0.5 oz of Long-Life Lubricant, Cl AZ- 
19590-BA (ESA-M1C75-B) or equivalent to the 
speedometer gear cavity in the rear cover. 

10. Drive the output shaft rear oil seal into the rear 
cover bore with Output Shaft Seal Installer, 
T83T-7065-B and Driver Handle, T80T- 
4000-W. 


OUTPUT SHAFT 
SEAL INSTALLER 
T83T-7065-B 



INSTALL REAR OUTPUT T< 
SHAFT OIL SEAL INTO REAR COVER 


DRIVER 


HANDLE 


T80T-4000-W 


11. Position the rear cover onto the front case 
assembly. Install xhe nine bolts (starting with 
the bolts on the rear cover) and tighten to 31 -41 
N-m (23-30 ft-lbs). 


C7899-1A 


Install the rear output shaft ball bearing in the 
rear cover bore. Drive the bearing into the rear 
cover bore with Output Shaft Bearing Replacer, 
T83T-7025-B and Dr ( iver Handle, T80T- 
4000-W. Make sure the ball bearing is not 
cocked in the bore. Instafll the internal snap ring 
that retains the ball bearing to the rear cover. 


OUTPUT SHAFT 
BEARING 
REPLACER ' 
T83T-7025-B, 


DRIVER HANDLE 
^^T80T-4000-W ’ 


REAR w 

COVER INSTALL REAR OUTPUT SHAFT 
BEARING IN REAR COVER 


C7910-1A 




















07-07C-11 


Transfer Drive Case 


07-07C-11 


DISASSEMBLY AND ASSEMBLY (Continued) 


12. Install the rear flange on the output shaft. Install 
the rubber seal, flat steel washer and locknut. 
Tighten the locknut to 203-244 N-m (150-180 
ft-lbs). 

13. Install the transfer case assembly as described 
in the Removal and Installation portion of this 
Section. 

NOTE: Do not fill the transfer case with any type of 
lubricant. 



SPECIFICATIONS 


SPECIAL SERVICE TOOLS - BORG-WARNER 13-59 TRANSFER DRIVE CASE 


Number 

Description 

Number 

1 

Description 

T50T-100-A 

Impact Slide Hammer 

T83T-7025-B 


Output Shaft Bearing Replacer 

Tool-1175-AC 

Seal Remover 

T83T-7025-C 


Input Shaft Bearing Replacer 

T80T-4000-W 

Driver Handte 

T83T-7065-A 


Input Shaft Seal Installer 

D79L-4621-A 

Bearing Splitter 

T83T-7065-B 


Output Shaft Seal Installer 

T74P-77248-A 

Seal Remover 


1 



CC7912-2B 


BORG-WARNER 13-59 TRANSFER DRIVE CASE - TORQUE SPECIFICATION 


— —-1— 

1 uescnpnon 


Torque 


N-m 

Ft-U> 

Case to Cover Bolts 


31-41 

23-30 

Rear Driveshaft Bolts to Output Flange 


83-118 

61-87 

Skid Plate to Frame Bolt 


30-41 

22-30 

Transfer Case to Transmission Adapter 


34-58 

25-43 

Yoke Nut 


203-244 

150-180 



N-m 

In-Lb 

Speedometer Screw 


2.3-2.8 

20-25 


CC79I3-2B 


ROTUNDA EQUIPMENT 


Model 

Description 

077-00019 

Transmission Jack 


CC7914-1C 





















































SECTION 07-14 Neutral Start Switch 


SUBJECT 

DESCRIPTION 

Backup Lamp Switch . 

Neutral Start Switch. 

DIAGNOSIS AND TESTING 

Backup Lamps. 

Neutral Start Switch. 

REMOVAL AND INSTALLATION! 
Backup Lamp Switch ..' 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 



Neutral Start Switch Backup Lamp Switch 

The neutral start switch as used on automatic Manual transmission equipped vehicles use a 

transmissions is transmission mounted and permits backup lamp switch riounted on the transmission. 

the vehicle to start only in the park or neutral ____ 

positions. ! 

This switch is a dual purpose switch, in that it is DIAGNOSIS AND TESTING 
also the backup lamp switch. ["* ' “ 

Manual transmission equipped vehicles use a Neutral Start Switch 
transmission mounted neutral sensing switch. This For an "engine won't crank" condition with an 

switch signals the vehicle on-board computer, which :: automatic transmission, determine if the condition 
allows the vehicle to start only when the exists with the shirt lever in both PARK and 
transmission is in neutral. NEUTRAL positions before performing any ignition 

switch continuity tests. If the "no crank" condition is 
only in one gear it is probably the neutral start switch 
that is causing the problem. 

On manual transmission equipped vehicles check 
the clutch starter interlock for proper operation. 


PAGE SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont'd.) 

07-14-1 Neutral Sensing Switch .. 07-14-3 

07-14-1 Neutral Start Switch—'A4LD 

Transmission .07-14-2 

07-14-2 SPECIFICATIONS .07-14-3 

07-14-1 VEHICLE APPLICATION.07-14-1 


07-14-3 
























07-14-1 


Neutral Start Switch 


07-14-1 


SECTION 07-14 Neutral Start Switch 


SUBJECT 

PAGE 

SUBJECT 

PAGE 

DESCRIPTION 


REMOVAL AND INSTALLATION (Cont'd.) 


Backup Lamp Switch . 

.07-14-1 

Neutral Sensing Switch . 

.... 07-14-3 

Neutral Start Switch. . 

.07-14-1 

Neutral Start Switch—A4LD 


DIAGNOSIS AND TESTING 


Transmission . 

.... 07-14-2 

Backup Lamps ... . 

.07-14-2 

SPECIFICATIONS . 

.... 07-14-3 

Neutral Start Switch. . 

REMOVAL AND INSTALLATION 

.07-14-1 

VEHICLE APPLICATION. 

_07-14-1 

Backup Lamp Switch .. 

.07-14-3 





VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 

DESCRIPTION 



Neutral Start Switch 

The neutral start switch as used on automatic 
transmissions is transmission mounted and permits 
the vehicle to start only in the park or neutral 
positions. 

This switch is a dual purpose switch, in that it is 
also the backup lamp switch. 

Manual transmission -equipped vehicles use a 
transmission mounted neutral sensing switch. This 
switch signals the vehicle on-board computer, which 
allows the vehicle to start only when the 
transmission is in neutral. 


Backup Lamp Switch 

Manual transmission equipped vehicles use a 
backup lamp switch mounted on the transmission. 

DIAGNOSIS AND TESTING 


Neutral Start Switch 

For an "engine won't crank" condition with an 
automatic transmission, determine if the condition 
exists with the shift lever in both PARK and 
NEUTRAL positions before performing any ignition 
switch continuity tests. If the'' no crank'' condition is 
only in one gear it is probably the neutral start switch 
that is causing the problem. 

On manual transmission equipped vehicles check 
the clutch starter interlock for proper operation. 



























07*14-2 


Neutral Start Switch 


07-14-2 


DIAGNOSIS AND TESTING (Continued) 


Backup Lamps 

Refer to the following diagnostic chart for 
troubleshooting backup lamps. 


CONDITION 

POSSIBLE SOURCE 


ACTION 

BACK-UP LAMPS 




Back-up lamps — one lamp does 

1. Bulb burned out. 

1 . 

Replace bulb. 

not function. 

2. Loose wiring connections. 

2. 

Secure connections where 
accessible. 


3. Open circuit in wiring. 

3. 

Repair as required. 

Back-up lamps — both lamps do 

1. Fuse or C.B. burned out. 

1 . 

Replace fuse or C.B. If fuse or 

not function. 



C.B. blows again, check for short 
circuit. (See Section 18.01.) 


2. Worn or damaged back-up lamp 

2. 

Replace switch. 


switch. 




3. Loose wiring connections. 

3. 

Secure connections where 
accessible. 

• 1, 

4. Open wiring or poor ground. 7 

4. 

Repair as required. 

j 

5. Bulbs burned out. 

5. 

Replace bulbs. 


CD7750-2A 


REMOVAL AND INSTALLATION 


Neutral Start Switch—A4LD Transmission 


NEUTRAL START 
SWITCH 



D48281A 


Removal 


1. Disconnect the negative cable from the battery. 

2. Disconnect the neutral start switch electrical 
harness from the neutral start switch. 


3. 


Remove the neutral start switch and O-ring 
using the neutral start switch socket tool (T74P- 
77247-A or equivalent). This is a "Thin Wall" 
socket. 


CAUTION: Other tools could crush or puncture 
the walls of the switch. 


Installation 


1. Install the neutral switch and O-ring using the 


2 . 

3. 


neutral start 
77247-A). This 

Tighten the swil 

COnnect the 
harness to the 


switch socket tool (T74P- 
is a "Thin Wall" socket. 


:h to 9.5-13.6 N • m (7-10 ft-lbs). 

leutral start switch electrical 
leutral start switch. 


4. 

5. 


Connect the negative cable to the battery post. 

Check the operation of the switch with the 
parking brake engaged. The engine should start 
only with the transmission selector lever in "N" 
or "P". The back-up lamps should illuminate 
only with the selector lever in "R". 

















07-14-3 


Neutral Start Switch 


07 - 14^3 


REMOVAL AND INSTALLATION (Continued) 


Backup Lamp Switch 
5 Speed Manual Transmission 
Removal 

NOTE: The backup lamp switch is located on the 
transmission right side (Mitsubishi), or shift cover left 
side (Mazda). 




NEUTRAL 

SENSING 

SWITCH 


BACKUP LAMP 1 
SWITCH LOCATION 


K11904-1B 


1. Place the transmission in any position other 
than reverse or neutral and disconnect the 
electrical connector from the switch. 

2. Remove the switch from the transmission. 

Installation 

1. Install new switch assembly and tighten to 
11-16 N-m (8-12 ft-lfc>). 

2. Connect the electrical connector. 

WARNING: USE SAFETY STANDS WHENEVER 
WORk NEEDS TO Bfe DONE UNDER THE 
VEHICLE. ALSO PLACE WOOD BLOCKS OF A 
FOUR-INCH BY FOUR-INCH SIZE OR LARGER 
TO STOP MOVEMENT, OF THE FRONT AND 
REAR TIRES. 


Neutral Sensing Switch 

5 Speed Manual Transmission 

NOTE: The neutral sensing switch is located on the 
shift cover top (Mitsubishi) or shift cover right side 
(Mazda). 


NEUTRAL 
SENSING SWITCH 


BACKUP 
LAMP SWITCH 



Removal 

1. Place the transmission in any position other 
than neutral sfnd disconnect the electrical 
connector from| the switch. 

2. Remove the switch from the transmission. 

Installation 

1. Install new switch assembly and tighten to 
11-16 N-m (8-12 ft-lb). 

2. Connect the electrical connector. 


SPECIFICATIONS 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION 

POSSIBLE CAUSE 


RESOLUTION 

Clutch pedal hang-up. 

1. Check pedal binding at pedal 
support due to lack of lubrication. 

2. Broken clutch master cylinder. 

3. Release bearing seized at slave 
cylinder. 

1. Lu 
bu 

2. R< 

3. R< 
re 

bricate pedal shaft and 
shings in pedal support. 

splace dutch master cylinder. 

jplace slave cylinder and 
ease bearing. 

Clutch thud. 

1. Excessive engine crankshaft end 

play- 

H 

•pair engine per specifications. 

Clutch vibration (torsional) vehicle 
moving (gear rattle). ^ 

. .. -.S*. .!'■ 

1. Incorrect dutch disc installed 
(wrong friction lag specifications). 

2. Aftermarket (off-brand) dutch disc 
installed. 

3. Malfunctioning engine. 

4. Incorrect installation of coupling 
shaft or driveshaft assembly. 

1. Ins 

2. Ins 

3. Cf 
up 

4. In. 
dn 

itall specified dutch disc. 

stall specified clutch disc. 

teck engine performance, tune 
engine. 

stall correct parts. Align 
veline. 

Gear jump-out. !• 

1. Clutch housing misalignment. 

2. Transmission problem. 

1. Re 
(2- 

2. R< 
se 

align clutch housing 

9L 4x4 only). 

ifer to appropriate transmission 
ction. 


CC4626-2E 





















CONDITION 

POSSIBLE CAUSE 


RESOLUTION 

Bearing Noise or Squeal. j 

1. Pilot bearing in crankshaft not 
square with crankshaft 
(misaligned). 

1. 

Replace pilot bearing — seat 
property in crankshaft, do not 
grease, clean input shaft pilot 
and apply coat of light oil for 
initial lube only. 

i * | ' ■ ' • -. 

2. Release bearing. 

2. 

Replace release bearing. 

v- ’ . I 

3. Clutch housing misalignment 
(pilot bore and face runout). 

3. 

Align housing (2.9L 4x4 only). 

. • ■ r - 

. •. i 

4. Insufficient release bearing 
preload. 

4. 

Replace Slave cylinder. 

Clutch does not disengage 
completely, causing hard shifting 
(See bearing travel measurfement 
procedure to determine if problem is 
in the hydraulic system). 

1. Clutch disc warped, preventing full 
release. 

1. 

Replace disc. 

. •1 

2. Clutch pressure plate warped 
preventing full release. 

2. 

Replace pressure plate. 

■ \ 

3. Fluid level low in the clutch 
hydraulic system. 

3. 

Fill and bleed the system and 
check for leaks (See Section 
08.02, Clutch Controls). 

. ■■■ ■■ .. ■ f ‘ 

4. Air in system. 

4. 

Bleed the system and check for 
eaks. 

■ ■:■■■, •' «*« | « 

• t 

5. Broken pressure plate diaphragm 
spring. 

5. 

Replace pressure plate. 

.., f 

6. Damaged or worn crankshaft pilot 
bearing. 

6. 

Replace bearing as required. 

: l ■ 

| f 

7. Clutch disc hub spline does not 
move freely on transmission input 
shaft spline. 

7. 

Repair or replace parts as 
required. 

' .* .■ ■ „„ f. 

" - 1 

___-___L 

8. Clutch housing misaligned 
(2.9L 4x4 models only). 

8. 

Realign clutch housing. 

_ 
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DIAGNOSIS AND TESTING (Continued) 




POSSIBLE SOURCE 


RESOLUTION 

Slipping dutch. 

.* % , ,t*' .«*» »| 

. m | »* | 

‘j • ■ | 

| 

. ' f 

1. Oil on disc assembly. (Also 
caused dutch clatter). 

2. Broken pressure plate. 

3. Pressure plate or clutch disc 
worn, damaged or abused. 

1. Re 
flyv 
frici 
soh 
pre 

2. Rej 

3. Re 

>lace disc after washing 
heel and pressure plate 
bn surfaces with clean 
rent. Deglaze flywheel and 
ssure plate. 

>lace pressure plate. 

>lace parts as required. 

Dutch “squeaks’ or “scrapes” when 
pedal is depressed. 

i» ,« | - 

1. Dutch linkage under dash panel 
shows lack of lubrication, binding, 
interference(s), excessive wear or 
misalignment. 

2. Pressure plate binds or has 
interference, broken or bent 
Belleville spring. 

3. Release bearing or transmission 
input retainer inadequately 
lubricated or scored. 

1. Lut 
req 

2. Re| 
roa 

3. Ins 
par 

iricate, repair or replace as 
Hired, then road test. 

>lace pressure plate, then 
d test. 

sect, lubricate system, replace 
:s as necessary. 

Dutch chatters during engagement, 

T 

' * ■ 1 

* r 
' 1 

1. Engine rough idle, hesitation 
during acceleration, 

2. Engine, transmission, or cab 
mounts misaligned and/or loose. 

3. Release bearing or slave cylinder 
quill inadequately lubricated, 
misaligned, worn or galled. 

4. Flywheel housing bore and face 
out of alignment. 

5. Loose or missing pressure plate 
attaching bolts. 

6. Bent or out-of-plane pressure 
plate fingers. 

7. Dutch disc contaminated with oil. 

8. Dutch disc warped, cracked, or 
friction material loose. 

9. Glazed flywheel surface. 

10. Flywheel or pressure plate 
warped, or discolored (excessive 
heat). 

1. Adj 
rec 

2. Aik 
mo 

3. Ins 
rep 
if s 

4. Co 
pro 

5. Re 
spt 

6. Re| 
fins 
out 

7. Co 
cle 

8. R^ 

9. De 

10. Re 
pla 

ust or correct engine idle as 
ired. 

in, replace, and tighten 
unts as required. 

>ect, lubricate system and 
ace slave cylinder assembly 
cored. 

rect per shop manual 
cedure. 

Dlace and/or tighten to 
‘dfication. 

Dlace pressure plate if release 
lers are more than .060 inch 
-of-plane. 

rect leak, replace disc and 
an pressure plate as required. 

Dlace disc. 

jlaze flywheel with coarse 
ery cloth, parallel to 
chining marks. 

Dlace flywheel or pressure 
e. 


CC4627-2D 
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DIAGNOSIS AND TESTING (Continued) 




EXCESSIVE WARPAGE 

I 


WEAR PATTERN FROM WARPED PRESSURE PLATE 


C5519-2B 


AND CHATTER 


MARKS 


CLUTCH CONDITIONS 


Testing Procedures ( 

Transmission Neutral Gear Rollover or 
Transmission Bearing Nbise Test 

1. Let engine idle, placing transmission shift 
selector in neutral position. 

2. Depress clutch pedal. 

With the clutch pedbl fully depressed, the 
transmission input shaft will stop rotating. If the input 
shaft bearing or transmissibn gears were causing a 
noise, the noise should stop. 

If noise is still present, perform Clutch Release 
Bearing (Rotational Underload) Noise Test. 


Clutch Release Bearing Noise Test 

The release bearing is a premium quality, 
constant run, full-angular contact, self-aligning 
design that does not require replacement every time 
the clutch is serviced. The release bearing can be 
reused and shouid not be replaced unless 
roughness, binding or any other service condition is 
noted. A careful and thorough vehicle evaluation 
should be done pric r to concluding that any noise 
emitted from the clulch/transmission area is related 
to the release bearihg. 

The clutch release bearing is in constant contact 
with the clutch fingers with a minimum of 20 lbs. 
preload. This results in the bearing always rotating. 
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DIAGNOSIS AND TESTING (Continued) 


Service the release bearing only if a noise occurs 
both with the pedal up and the transmission in the 
neutral position and with the pedal down and the 
transmission in gear. If the noise appears in one 
mode and not the other, inspect the transmission or 
pilot bearing as a source of noise. 

To diagnose clutch release bearing noise, refer to 
the following procedure: 

1. Start and run the engine for five minutes with 
the transmission in neutral. 

2. Eliminate all other possible jnternal/externa! 
noise sources (i.e. roll-upj windows, shut-off the 
radio and A/C, etc.). [ 

3. Start with the clutch pedal fully up (clutch 
engaged) and then slowly depress the pedal. 
Stop at the moment the clutch disengages. If 
the noise disappears at this point, the condition 
is related to the transmission and not the 
release bearing because the transmission input 
shaft has come to a stop while the release 
bearing continues to rotate at engine speed. 

4. If the noise does n<j)t cease, continue 
depressing the clutch pedal to the floor until the 
clutch is fully disengaged. A release bearing 
noise will continue constantly through the 
clutch disengagement cycle and will most likely 
increase in intensity upon reaching the full 
pedal stroke. 

5. There is a possibility thatlnoise will not be noted 
until the release point if the clutch cycle is 
reached during disengagement. If this condition 
exists, the noise is pitot bearing related. The 
pilot bearing is functional only when the 
transmission input shaft is not turning while the 
clutch pressure plate/engine flywheel are still 
rotating. This situation occurs only at the point 
of release and below. 

6. An exception to these results is a high pitched 
squeal or chirp with the pedal fully up that 
disappears when the clutch pedal is lightly 
depressed (approximately 1 /2 inch). This is a 
release bearing/clutch finger noise condition, 
however the bearing is not necessarily the 
cause. Refer to Step 7. 

7. Refer to the following to diagnose clutch 
release bearing noise: 

Constant Grinding or Scraping: 

This indicates that the release bearing must be 
replaced due to rough raceways, loss of lubrication, 
missing ball or any other conditions. 

Squeal or Chirp: 

This noise is due to slippage between the clutch 
fingers and the bearing facet because of a lack of 
preload. A lack of preload is caused by either a 
malfunction in the hydraulic actuator slave cylinder 
spring or a misaligned clutch housing. 



Squeal/Chirp/SqueaK: 


This noise is a result pf a damaged or insufficiently 
lubricated clutch pilot bearing. Replace the clutch 
pilot bearing. ^ 

Clutch Squeal Test 

A clutch noise sometimes referred to as a 
"squeal" maybe evident as the clutch pedal is held 
down. 

1. Let engine, idle, placing transmission shift 
selector in neutral position. 


2. Depress to floor and SLOWLY release clutch 
pedal. 

If the noise is reduced or eliminated as the clutch 
pedal is released and the input shaft begins to turn, 
the pilot bearing could be the possible cause. 

Replace pilot bearing. 


Hard Shifting Diagnosis Procedure 

If high shifting efforts are present, the problem may 
be due to a lack .of clu tch reserve (clutch does not 
fully release), a transmission problem, or a shifter 
problem. For transmissions with Synchronized 
reverse gears, the following procedure should be 
used. 

1. Set the parking brake. 

2. With the shift ever in reverse, clutch 
disengaged (pedal on the floor) and the engine 
idling, move the shift lever to a position halfway 
between reverse and neutral. 

3. Slowly engage the clutch. The transmission will 
behave as if it is in neutral, but the reverse gear 
synchronizer is bypassed. 

4. Gear clash can now be heard if an attempt is 
made to shift into reverse with the clutch 
engaged, and reserve can now be measured. 

5. While maintaining light pressure on the shifter, 
slowly push the clutch pedal toward the floor. At 
a point in the travel of the clutch pedal, the gear 
clash will stop, ahd the shift I ever will slide 
easily into its reverse position. The amount of 
clutch pedal travel remaining until the clutch 
pedal touches the floor is defined as reserve. 

There is no minimum specification for reserve, 
however if compression of the floor material is 
required to fully disengage the clutch (stop the 
reverse gear clash), reserve is unacceptable. For 
further diagnosis refer to the bearing travel 
measurement elsewhere in this Section. 

If there is adequate reserve, the hard shifting 
problem is not caused by the clutch system. 








DIAGNOSIS AND TESTING (Continued) 


Bearing Travel Measurement 

This procedure differentiates between a hydraulics 
problem and a pressure plate/disc problem, when 
low clutch pedal reserve is a problem. 

1. Remove the rubber plug from the inspection 
port in the side of the transmission bell housing. 


BLEED SCREW 
PORT 


COUPLING 

PORT 


FRONT 

OF 

VEHICLE 


RELEASE BEARING 
* TRAVEL INSPECTION 
PORT (RUBBER PLUG 
REMOVED) 

C8891-1A 


Position Tool D87T-4201-A, or equivalent 
through the opening and against the slave 
cylinder as shown. 


BEARING TRAVEL MEASUREMENT 



BEARING TRAVEL 

MEASUREMENT 

TOOL-D87T-4201-A 


SERVICE TOOL LAYOUT 

(USED FOR CHECKING CONCENTRIC SLAVE TRAVEL) 

IDrJm-. 5mm 
lummi ■ i . 


Tj_U r 5 


C8892-1A 


NUMBERS AND LETTERS) 
I TO 1;5mm HIGH, 



I I ITRUE BLANKl C9016-1A 

3. Using the rear edge of the black plastic bearing 
retainer as an indicator, take a reading with the 
clutch pedal fully up. 

4. Have an assistant fully depress the pedal and 
take another measurement. 

5. The difference between the two readings is the 
total bearing travel. 

6. If the bearing travel is greater than 7.5mm 
(0.295 inch) then replace the pressure plate 
and/or disc. 

7. If the bearing travel is less than 7.5mm (0.295 
inch), then inspect the hydraulic system for 
leaks. If a leak is located in the system, replace 
the worn or damaged component and bleed the 
system. If no leak is found, bleed the system. 
Recheck the bearing travel after repairs have 
been completed. 


ADJUSTMENTS 


Dowel Replacement Procedure 

Use a drift pin on through holes and vice grip 
pliers or a similar tool on blind holes to remove 
dowels. 

NOTE: Dowels shou d be pulled or driven from their 
seat using care not to damage the surface area 
around the dowel. 

All solid type dowels can be installed by driving 
them into place using a brass or plastic mallet. 

NOTE: Care should be exercised to drive the dowel 
squarely into place until fully seated and not to 
damage the surrounding surface area. 












Flywheel Housing Alignment 

Inspection and/or alignment of the flywheel 
housing is indicated when symptoms exist of 
excessive transmission gear wear, transmission 
jumping out of gear, driveline vibration, clutch pedal 
vibration or scrubby feel, pilot bearing noise, release 
bearing noise, or excessive clutch spin time. 
Common complaint areas or Obvious misadjustment 
should always be checked and corrected prior to 
checking alignment, to be sure the basic system is in 
working order. 


Inspection and Alignment Procedure 
Five Speed Manual Transmission—Mitsubishi 

1. Remove the transmission and flywheel housing 
from the vehicle as outlined in Section 07.03b, 
Manual Transmission — Mitsubishi 5-Speed. 

2. Inspect, clean and/or remove all nicks, burrs 
and all other foreign material from the following: 

a. Front and rear face of flywheel housing. 

b. Flywheel housing bore surface. 

c. Rear face of engine block. 

d. Rear engine plate. 

e. Flywheel housing and engine block dowels 
(missing or damagjed dowels must be 
replaced). 

3. Install the flywheel housing and rear engine 

plate to the engine less * 1 2 3 4 the transmission and 
tighten the mounting bolts to 38-51 N • m (28-38 
ft-lb). i 

4. Install alignment tool post assembly (Tool 
T75L-6392-A) or equivalent, with dial indicator 
base post attached through the flywheel 
housing bore into the clutch disc. Tighten the 
nut on the end of the post assembly until the 
clamp (split collet) on the opposite end of the 
assembly grips the clutch disc splined hub 
tightly. Up down, or side movement of the post 
assembly must not be evident during the bore 
and runout test procedure. If any movement is 
detectable, the nut should be further tightened 
until movement is stopped, otherwise erratic 
readings will result. To facilitate installation of 
the collet to the clutch disc hub, place a short 
piece of masking tape halfway around the collet 
to hold it at its smallest cjliameter until it can be 
inserted and tightened. 
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INSPECTION 



Pressure Plate and Cover 

The Belleville design pressure plate assemblies 
do not need to be lubricated. 

Inspect the surface of the pressure plate for burn 
marks, scores, flatness or ridges. If the pressure 
plate is badly heat-checked or deeply scored, 
replace the pressure plate and cover assembly. 
Clean the pressure plate and flywheel surfaces with 
a suitable commercial alcohol-base solvent to be 
sure that surfaces are free from any oil film. Do not 
use cleaners with a petroleum base, and do not 
immerse the pressure plate in the solvent. 

If a substantial difference in finger wear exists, the 
heavily worn finger is binding. Replace the pressure 
plate. 


Clutch Disc 

Inspect the clutch disc facings for oil or grease. 
Eliminate the source of any oil or grease before 
replacing the disc. An excessive amount of grease 
on the bearing hub will find its way to the disc 
facings. Too much lubricant in the transmission or a 
plugged transmission vent will force the 
transmission lubricant out the input shaft and onto 
the disc facings. Leaking rear engine seals or loose 
or unsealed flywheel housing attaching bolts will 
allow engine oil to flow onto the disc facings. 

Inspect the clutch disc for worn or loose facings. 
Check the disc for warpage and for loose rivets at 
the hub. Check for brloken springs. Springs loose 
enough to rattle wil not cause noise when the 
vehicle is operating. 

Replace the disc if any of these conditions are 
present. When installing a new disc, be careful upon 
handling so as not to drop it or contaminate it with oil 
or grease. 
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INSPECTION (Continued) 


Pilot Bearing Assembly 

Check the fit of the clutch pilot bearing in the bore 
of the crankshaft. The bearing is pressed into the 
crankshaft and should not be loose. 

Check the pilot bearing (needle type) assembly 
for misalignment and press fit condition in the 
crankshaft. Visibly inspect the bearing surfaces 
(needle rollers and transmission input shaft) for 
scoring, worn or broken rollers, inadequate grease 
and discoloration due to heating. Check the 
condition of the bearing's seal. There should be no 
visible grease leakage on the bearing retainer or the 
crankshaft. 


RECESS FOR , 

REMOVAL 

TOOL 


CLUTCH PILOT BEARING 
ASSEMBLY - 7120 


NEEDLE ROLLER 
BEARING 



IRON COLLAR 


NOTE: IRON COLLAR AND NEEDLE 
ROLLER BEARING ARE ONE 
ASSEMBLY AND CANNOT BF 
REPLACED INDIVIDUALLY. 


SPECIFICATIONS 


SPECIAL SERVICE TOOLS 


Number 

Description 


Application 

T50T-100-A 

Impact Slide Hammer — 2-1/2 lbs. 



T59L-100-B 

Impact Slide Hammer — 2-1/2 lbs. 



D79P-100-A 

Impact Slide Hammer — 5 lbs. 

PM 


T57L-S00-8 

Bench Mounted Holding Fixture 

Universe 


T00L-1175-AC 

Seal Remover 

Universa 

— Use with Slide Hammer 

D78P-4201-B 

Dial Indicator with Magnetic Base 



TOOL-4201-C 

Dial Indicator with Bracketry 



D79L-7000-A 

Retaining Ring Pliers 



T72J-7025 

Mainshaft Bearing Cone Replacer 


h Inside Diameter — Use with Axle 
j Seal Plate 

T81P-7120-6 

Clutch Pilot Bearing Installer 


ring Installation 

T85T-7137-A 

Clutch Pilot Bearing Installer 

Pilot Bearing Installation (2.8L Engine Only) 

D87T-4201-A 

Release Bearing Travel Measurement 

Measure Bearing Travel 

T88T-70522-A 

Coupling Disconnect 

Disconnect Hydraulic Coupling 

T75L-6392-A 

Clutch Housing Alignment Tool 

Universal 

T75L-4201-B 

Clutch Housing Alignment Adapter 


T75L-4201-A 

Clutch Housing Alignment Adapter 



CC6233-2C 
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FLYWHEEL HOUSING SPECIAL SERVICE TOOLS 



FLYWHEEL HOUSING ALIGNMENT 
ADAPTER T75L-6392-A 


C6218-1B 
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SECTION 08-01 Clutch 


SUBJECT 


PAGE 


SUBJECT 


PAGE 


DESCRIPTION AND OPERATION 

DIAGNOSIS AND TESTING . 

REMOVAL AND INSTALLATION 
Clutch Disc and Pressure Plate 


08-01-1 

08-01-1 

08-01-3 


REMOVAL AND INSTALLATION (Cont'd.) 
Clutch Pilot Searing ..... 


SPECIFICATION! 
VEHICLE APPLH 


CATION 


08-01-1 

08-01-5 

08-01-1 


VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles Equipped 
with Manual Transmissions. 


DESCRIPTION AND OPERATION 


REMOVAL AN 


D INSTALLATION 


The purpose of the clutch is to connect and 
disconnect a manually operated transmission and 
the remainder of the power-transmission system 
from the engine. This permits starting and stopping 
the vehicle and shifting. 

The clutch consists of a driven plate (clutch disc) 
splined for the input shaft of the transmission and 
the clutch cover assembly (pressure plate). 

Other internal clutch parts are a pilot bearing 
(roller type) mounted in the rear face of the 
crankshaft which supports the end of the input shaft. 
Bearings are designed for long life and requires no 
lubrication unless the clutch assembly is serviced. 

NOTE: The release bearing is a constant run, full- 
angular contact, self-aligning design that will not 
necessarily require replacement every time the 
clutch is serviced. The bearing can be reused and 
should not be replaced unless roughness, binding or 
any other service condition is noted. 


DIAGNOSIS AND TESTING 


Refer to Section 08-00 Clutch System General 
Service. 


Clutch Pilot 


Bearing 


CLUTCH PILOT BEARING 
ASSEMBLY - 7120 


needle holler 
bearing 



SEAL 


A needle r< 
clutch pilot b< 
engine cranki 
can only be in 
facing the trai 
pregreased ai 
A new bearingj 
is removed. 


Her bearing (assembly is used as a 
aring. It is inserted directly into the 
The needle bearing clutch pilot 
tailed with the seal end of the bearing 
smission. The bearing and seal are 
d do not require additional lubrication, 
must be installed whenever a bearing 
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REMOVAL AND INSTALLATION (Continued) 


Removal 

1. Remove the transmission, as outlined in the 
appropriate Section in Group 7. Remove the 
clutch pressure plate and disc according to the 
procedures in this Section. 

2. Using Puller T58L-101-B or equivalent, remove 
the pilot bearing. 



Installation 

1. Coat the pilot bore in thp crankshaft with a small 
quantity of Long-Life Lubricant, C1AZ-19590- 
BA (ESA-M1C75-B) or equivalent lithium base 
grease. Avoid using too much lubricant as it 
may be thrown on the clutch disc when the 
clutch revolves. 

2. Using the proper driver tool, identified in this 
Section, carefully install the pilot bearing with 
the seal facing the transmission. 

3. Install the clutch pressure plate, disc and 
transmission following the procedure in this 
Section and the appropriate transmission 
Section in Group 07. 

NOTE: Care must be taken not to damage the 
bearing during transmission installation while the 
transmission input shaft is being inserted into the 
bearing. 


PILOT BEARING REPLACER TOOL 
T71P-7137-C (3.0L ENGINf l 








vmk 


, BEARING 

CLUTCH DRIVER TOO 
T71P-7137-H 


A11918-1A 
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REMOVAL AND INSTALLATION (Continued) 



Clutch Disc and Pressure Plate 

Removal 

1. Disconnect the battery negative cable. 

2. Disconnect the clutch hydraulic system master 
cylinder push rod from the clutch pedal. 

3. Raise the vehicle on a hoist. 

4. Remove the staffer. 

5. Disconnect the hydraulic coupling at the 
transmission with Coupling Disconnect Tool 
T88T-70522-A (or equivalent) by sliding the 
white plastic sleeve. Slide the sleeve toward the 
slave cylinder, and apply a slight tug on the 
tube. Refer to Section 08-02 for procedure. 

6. Remove the transmission as described in the 
Removal and Installation portion of Section 
07-03a or 07-03b. 

7. Mark the assembled position of the pressure 
plate and cover to the flywheel (for 
re-assembly). 

8. Loosen the pressure plate and cover attaching 
bolts evenly until the pressure plate diaphragm 
spring is expanded, and remove the bolts. 


9. Remove the pressure plate and cover assembly 
and the dutch disc from the flywheel. 





ioo 
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REMOVAL AND INSTALLATION (Continued) 



2. When re-installing the original pressure plate 
and cover assembly, align the assembly and 
flywheel according to the marks made during 
the removal operations. Position the pressure 
plate and cover assembly on the flywheel, align 
the pressure plate and disc, and install the 
retaining bolts that fasten the assembly to the 
flywheel. Tighten the bolts to 21 -32 N • m (15-24 
ft-lb) in the sequence; shown. Remove the 
clutch disc pilot tool. 

3. Install the transmission as described in the 
Removal and Installatipn portion of Section 
07-03a or 07-03b in this manual. 

NOTE: Reuse the aluminum washers under the 

attaching bolts to prevent galvanic corrosion or 

(2.9L only). 

4. Connect the coupling ?by pushing the male 
coupling into the slave cylinder female 
coupling. 

5. Connect the hydraulic iclutch master cylinder 
push rod to the cfutch pedal. 


6. Bleed the clutch system (only if required) per 
the procedures outlined in Section 08-02, 
Clutch Controls 
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SPECIFICATIONS 


SPECIAL SERVICE TOOL 


Number 

Description 

Application 

• 

T50T-100-A 

Impact Slide Hammer — 2-1/2 Lb. 

Universal 


D79P-100-A 

Impact Slide Hammer — 5 Lb. 

Universal 


T59L-100-B 

Impact Slide Hammer — 2-1/2 Lb. 

Universal 


T58L-101-8 

Puller 

Universal 


T57L-500-B 

Bench Mounted Holding Fixture 

Universal 


TooM175-AC 

Seal Remover 

Universal — Use with SI 

ide Hammer 

D78P-4201-B 

Dial Indicator with Base 

Universal 


Tod-4201-C 

Dial Indicator with Bracketry 

Universal 

. 

D79L-7000-A 

Retaining Ring Pliers 

Universal 


T71P-7137-H 

Clutch Aligner 

Universal 


T71P-7137-C 

Pilot Bearing Replacer 

Use with Clutch Aligner 


T85T-7137-A 

Pilot Bearing Replacer 

Use with Clutch Aligner 


T74P-7137-K 

Clutch Aligner 

Clutch Alignment 


T88T-70522-A 

Coupling Disconnect 

Disconnect Hydraulic Co 

upling 

T75L-4201-A 

Clutch Housing Alignment Adapter 

Universal — For Right Angie Measurements 

T75L-4201-B 

Clutch Housing Alignment Adapter 

Universal | 

T75L-6392-A 

Clutch Housing Alignment Tool 

Use with Clutch Housing Alignment Adapters and Dial Indicator 


CC6215-2D 


TORQUE SPECIFICATIONS 


Description 

— 

Torque 


Nm 

Ft-LbS 

Clutch Housing to Engine Block Bolt 


38-51 

28-38 

Pressure Plate to Flywheel Bolt 


21-32 

15-24 

Insulator to Crossmember 


97-127 

71-94 

Insulator to Transmission 


81-108 

60-80 

Driveshaft U-Bolts 


11-20 

8-15 

Starter to Clutch Housing 


21-27 

15-20 

Crossmember to Right Frame Nut 


150-189 

110-140 

Crossmember to Left Frame Nut — All Except 2.3L (Ranger 4x4) 


150-189 

110-140 

Crossmember to Left Frame Nut — 2.3L (Ranger 4x4) only 


102-129 

75-95 

Driveshaft to Companion Flange 


95-130 

70-95 

Clutch Housing to Transmission Nut 


41-54 

30-40 


CC6216-2C 


ROTUNDA EQUIPMENT 


Model 

Description 

066-00017 

Transmission Jack 


CC5521-1C 
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SECTION 08-02 Clutch Controls 


SUBJECT PAGE SUBJECT ' PAGE 

DESCRIPTION AND OPERATION REMOVAL AND INSTALLATION (Cont e! ) 

Clutch Interlock Three Function Switch..08-02-1 Clutch Pedal—Aerostar ....08-02-7 

Hydraulic Clutch Control .. 08-02-1 Clutch Pedal—Ranger and Bronco II. 08-02-8 

DIAGNOSIS AND TESTING Clutch Release Bearing .. 08-02-7 

Clutch Fluid Level Check .. .. 08-02-3 Clutch Slave Cylinder .... 08-02-5 

REMOVAL AND INSTALLATION Hydraulic In-Line Coupling . ...08-02-8 

Bleed Procedure. . 08-02-9 SPECIFICATIONS . 08-02-9 

Clutch Interlock Three Function Switch.. 08-02-6 VEHICLE APPLICATION .. . .. 08-02-1 

Clutch Master Cylinder and Reservoir ....... 08-02-4 


VEHICLE APPLICATION 

■**, _ 

Applies to All Aerostar Ranger, Bronco II and 

Vehicles Equipped with Manual Transmissions. 



DESCRIPTION AND OPERATION 


Hydraulic Clutch Control 

The hydraulic clutch control system consists of a 
fluid reservoir, a master cylinder, a slave cylinder 
and connecting tubing. 

The clutch reservoir is mounted on the relay 
bracket (left hand inner fender) in the engine 
compartment on Aerostar vehicles. On Ranger and 
Bronco II vehicles the clutch'reservoir is mounted on 
the left hand cowl access cover plate in the engine 
compartment. Fluid level is checked at the reservoir. 
The clutch master cylinder is located on the lower 
firewall, below and outboard of the brake master 
cylinder. It is connected to the clutch pedal by a 
push rod. The clutch master cylinder converts 
mechanical clutch pedal movement into hydraulic 
fluid movement. The slave cylinder is mounted in the 
bell housing. It converts the hydraulic fluid 
movement to mechanical movement to activate the 
clutch release bearing. 


Clutch Interlock Three Function Switch 

All manual transmission vehicles are equipped 
with a switch which is located on the master cylinder 
push rod. The switch has three functions: 

• It requires the clutch pedal to l?e depressed to the 
floor in order to start the engine. 

• It cuts off the speed control system when the 
clutch pedal is depressed. 

• It provides a fuel control signal to the EEC system. 
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DESCRIPTION AND OPERATION (Continued) 


The hydraulic clutch system locates the clutch 
pedal and provides automatic clutch adjustment. 
The clutch actuation system does not have 'Free 
Play'; it is automatical y self-adjusting and will not 


require any routihe service throughout the life of the 
clutch. No adjustment of clutch linkage or pedal 
position is required. 


HYDRAULIC CLUTCH CONTROLS - AEROSTAR 


CLUTCH/STARTER 
INTERLOCK SWITCH 


CLUTCH 

RESERVOIR 



CLUTCH 

MASTER 

CYLINDER 


CLUTCH 

PEDAL 

ASSEMBLY 


RESERVOIR 


HYDRAULIC CLUTCH CONTROLS 
RANGER/BRONCO II 



CLUTCH 

3-FUNCTION 

SWITCH 


DISCONNECT 

FITTING 


FRONT OF 
VEHICLE 



CLUTCH 

SLAVE 

CYLINDER 



C8884-2B 


DIAGNOSIS AND TESTING 


For diagnostic and testing procedures, refer to 
Section 08-00 Clutch System General Service. 

















DIAGNOSIS AND TESTING (Continued) 


Clutch Fluid Level Check 

If slave cylinder travel does not meet the travel 
requirements, check the reservoir fluid level. The 
proper level is indicated by a step on the reservoir. 
Fill to the specified level with Heavy Duty Brake 
Fluid C6AZ-19542-AA or -BA (ESA-M6C25-A) or 
equivalent DOT 3 fluid. Do hot overfill. The upper 
portion of the reservoir mufet accept fluid that is 
displaced from the slave Cylinder as the clutch 
wears. 

CAUTION: Carefully clean the top and sides of 
the reservoir before opening to prevent 
contamination of the system with dirt, water or 
other foreign material. Remove the reservoir 
diaphragm before adding fluid. Carefully replace 
the diaphragm, and cover after filling. 

If the reservoir requires any fluid, check the 
hydraulic system components for leakage. Inspect 
the master cylinder from the driver's side of the 
dash. Check all tube connections. A slight wetting of 
the surfaces is acceptable. Replace the component, 
if excessive leakage is evident. The slave cylinder 
can be inspected for leakage by removing the 
inspection plug in the clutch [housing. 

If the proper amount of fluiqf is found in the clutch 
reservoir and no leaks are foupd, air may be present 


in the clutch hydraulic .system. The clutch hydraulic 
system must be bled, hefer to the bleed procedure 
in this Section. 

The fluid level in the clutch reservoir will slowly 
increase or rise as the clutch wears. As long as the 
fluid level is visible at or above the step in the 
translucent reservoir body, "top-off" is not 
necessary and should not be done to prevent 
overflow as well as possible contamination of the 
fluid while it is exposed. 



REMOVAL AND INSTALLATION 
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REMOVAL AND INSTALLATION (Continued) 


Clutch Master Cylinder and Reservoir 

Ranger/Bronco II and Aerostar 

NOTE: Prior to any vehicle service that requires 
removal of the slave cylinder, (i.e.; transmission and 
clutch housing removal), the master cylinder push 
rod must be disconnected from the clutch pedal. If 
not disconnected, permanent damage to the master 
cylinder assembly will occur if the clutch pedal is 
depressed while the slave cylinder is disconnected. 

Removal 

1. Disconnect the clutch master cylinder push rod 
from the clutch pedal by prying the retainer 
bushing and push rod Off the pedal pin. 

2. Remove the switch from the master cylinder 
assembly. Refer to switch removal in this 
Section. 

3. Remove the screw retaining the fluid reservoir 
to the cowl accesls cover (Ranger/Bronco II). 
On Aerostar vehicles, slide the reservoir out of 
the bracket on the relay bracket. 

4. Uncouple the tube from the slave cylinder. 
Refer to Hydraulic In-Line Coupling Removal in 
this Section. 

5. Remove the bolts retaining the clutch master 
cylinder to the dash panel and remove the 
clutch master cylinder assembly. 

Installation 

1. Install the push rod through the hole in the 
engine compartment. Be sure it is located on 
the correct side of the clutch pedal. Place the 
master cylinder assembly in position. Install the 
bolts and tighten (o 11-16 N-m (8-12 ft-lb). 

2. Insert the coupling end into the slave cylinder, 
and install tube into clip(s). 

3. Position the fluid rteservoir on the cowl access 
cover (Ranger/Bronco II) and install the 
retaining screws, pn Aerostar vehicles, slide 



the reservoi ' into the slides on the reservoir 
bracket. 

Replace the retainer bushing in the clutch 
master cylinder pushrod if worn or damaged. 
Install the retainer and push rod on the clutch 
pedal pin. Be sure the bushing is oriented 
correctly (with the flange of the bushing against 
the pedal blade). Install the three function 
clutch inter ock switch as detailed in this 
Section. 

Bleed the system only if required. Refer to 
Bleeding the Clutch Hydraulic System in this 
Section. 


RESERVOIR 


HYDRAULIC CLUTCH CONTROLS - 
RANGER/BRONCO II 



BRAKE AND CLUTCH 
1 PEDAL SUPPORT 


BRACKET 



CLUTCH 

3-FUNCTION 

SWITCH 


CYLINDER 


CLUTCH 

MASTER 

CYLINDER 


ASSEMBLY 


QUlfcK 

DISCONNECT 

FITTING 
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REMOVAL AND INSTALLATION (Continued) 


HYDRAULIC CLUTCH CONTROLS - AEROSTAR 
CLUTCH/STARTER 



C8884-2B 


Clutch Slave Cylinder 
Removal 

1. Disconnect the coupling at the transmission 
with Tool T88T-70522-A, or equivalent, by 
sliding the white plastic sleeve toward the slave 
cylinder while applying a slight tug on the tube. 
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REMOVAL AND INSTALLATION (Continued) 


Remove the transmission as described in the 
appropriate transmission section. 


NOTE: For 2.9L 4x4 models the clutch housing must 
be removed with the transmission. 


3. Remove the bolts retaining the slave cylinder to 
the transmission. 


4. Remove the slave cylinder from the 
transmission input shaft. 


TRANSMISSION 
BELL HOUSING 


TRANSMISSION 
INPUT SHAFT 


HYDRAULIC 
BLEED SCREW 


HYDRAULIC 

CLUTCH 

LINE 

COUPLING 


FRONT 

I W 
1 VEHICLE 


Installation 


1. Position the slave cylinder over the 
transmission input (shaft with the bleed screw 
and coupling facjng the left side of the 
transmission. 


Install the slave cylinder attaching bolts, and 
tighten to 18-26 N-m (13-19 ft-lb). 


Install the transmission as described in the 
appropriate transm ssion Section. 


Insert the male coupling into the female 
coupling on the clutch slave cylinder, and check 
that the connection is secure. 

Bleed the clutch . hydraulic system only if 
required. f 


Clutch Interlock Three Function Switch 


Ranger/Bronco II and Aerostar 


Removal 


1. Disconnect the wiring harness from the switch. 


2. Pull the orier 
separate it fi 

3. Rotate the sv 


itation clip away from the switch to 
om the tab on the switch. 


fitch to expose the plastic retainer. 


4. Push the tab 
slide rearwai 


s together to allow the retainer to 
d and separate from the switch. 


5. Remove the 


6. See the elec 
diagnosis. 


switch from the push rod. 
rical installation manual for switch 


Installation 


1. Install the sv 
rod. 


fitch on the master cylinder push 



NOTE: Chec 
seated on pi 

2. Install the pli 

3. Rotate the s 
attach the or 

4. Connect the 


k to see that switch is properly 
ish rod. 


istic retainer. 


witch into the position required to 
ientation clip. 


wiring harness. 


CLUTCH INTERLOCK THREE FUNCTION 
SWITCH - RANGER/BRONCO II 


PLASTIC 

'RETAINER 


♦ 

%. ORIENTATION 
^CLIP 


CLUTCH 

MASTER CYLINDER 
7A543 


FOAM 

GASKE 



SWITCH 

ASSEMBLY 

11A152 


WIRING 

HARNESS 


C9127-1A 
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REMOVAL AND INSTALLATION (Continued) 



Installation 

NOTE: Prior to re-installation, lubricate the bore of 
the bearing and bearing carrier with Long Life 
Lubricant C1AZ-19590-BA| (ESA-M1C75-B) or 
equivalent. Do not use petroleum bases lubricants. 

1. Install the release bearing assembly to the 
clutch slave cylinder by pushing into place. 


Clutch Pedal—Aerostar 


CLUTCH AND BRAKE PEDAL - AEROSTAR 


BUSHING 
387957 T-r 7 


RETAINER 

fey BUSHING 97414 
387957 / 


^s. SPRING 
WASHER 
H ? ' 353574 


SPRING 

WASHER 

353574 


r / BUSHING 

j 387957 

BRAKE AND CLUTCH PEDAL 
SUPPORT BRACKET 
2L252 


CLUTCH 
- PEDAL 
7519 


BUSHING 

387957 


Removal 

1. Disconnect the clutch master cylinder push rod 
from the clutch pedal. 

2. Remove the EEC module. 

3. Remove the retainer from the clutch pedal 
shaft. Remove the clutch pedal and shaft from 
the bracket. Remove the bushings from the 
bracket. 

NOTE: When the clutch pedal shaft is removed from 

the bracket, the brake pedal, bushings and spring 

washer will fall from the assembly. 

Installation 

1. Inspect the shaft bushings for signs of wear or 
damage, replace if required. Relubricate the 
bushings with light coating of SAE 30 engine oil 
or equivalent. 

2. Insert the two outer bushings in the bracket. 
Place the brake pedal, inner bushings and 
spring washer in position in the bracket. Install 
the clutch pedal shaft through the bracket 
assembly. Install the retainer on the end of the 
clutch pedal shaft. 

3. Install the EEC module. 

4. Connect the clutch master cylinder push rod to 
the clutch pedal. The flange portion of the 
bushing goes toward the pedal blade. 
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REMOVAL AND INSTALLATION (Continued) 


Clutch Pedal—Ranger and Bronco II 
Removal 

1. Disconnect the clutch master cylinder push rod 
by prying the retainer bushing and pushrod off 
the pedal pin. 

2. Remove plastic kick panel (left side). 

3. Remove bolts securing parking brake 
mechanism. Swing mechanism out of the way. 

4. Remove the retainer ring and remove the clutch 
pedal and shaft assembly from the pedal 
support bracket. 

Installation 

NOTE: Before installation of the clutch pedal shaft 
or pedal, remove and inspect the shaft bushings, 
clean and relubricate yvith a light film of SAE 30 
engine oil or equivalent or replace the bushings. 

1. Install clutch ped^l shaft through brake and 
clutch pedal support, bushings, brake pedal 
and washers (as shown). 

2. Install retainer ring! 

3. Install clutch master cylinder push rod to pedal 
pin. 

4. Secure parking brake mechanism. 

5. Attach plastic kick panel. 


CLUTCH AND BRAKE PEDAL - BRONCO II 


BUSHING 

387957' 




WASHER 


BUSHING 

387957 


Hydraulic In-Line Coupling 
Removal 

1. Depress the white retainer bushing with T88T- 
70522-A, or equivalent, while pulling on the line. 

Installation 

1. Push the inale connector onto the female 
connector of the clutch slave cylinder. 

NOTE: No loss of fluid should occur during removal 
and installation, and bleeding should not normally 
be required unless the vehicle shows signs of lack of 
clutch reserve. 


6 


P 



REMOVAL 


DISCONNECT TOOL 
T88T-70522-A 


C8885-1B 
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REMOVAL AND INSTALLATION (Continued) 


Bleed Procedure 


Under normal conditions disconnecting the clutch 
coupling will not introduce air into the system. 
However, if there appears to be air in the system 
(spongy pedal, or insufficient bearing travel) the 
system must be bled. The following procedure is 
used with the hydraulic system installed on the 
vehicle. The largest portion of bleeding is carried out 
by gravity. 


1. Clean dirt and grease from around the reservoir 
cap. 


2. Remove cap and diaphragm and fill reservoir to 
the step with approved brake fluid only. (Brake 
fiuid must be certified to DOT 3 Specification.) 



C8888-1B 


| 

3. Loosen bleed screw (located in the slave 
cylinder body) next to the inlet connection. 

4. Fluid will now begin to flow from the master 
cylinder, down the black tube and into the slave 
cylinder. 


NOTE: The reservoir must be kept full at all times to 
ensure that there will be no additional introduction of 
air into the system. 

5. It should be noted at this point, that bubbles will 
appear at the bleed screw outlet. This means 
that air is being expelled. When the slave 
cylinder is fyll, a steady stream of fluid will come 
from the slave cylinder outlet. Tighten the bleed 
screw. 

6. Place the diaphragm and cap on the reservoir. 
. The fluid in the reservoir should be level with 

the step. 

7. Exert a light load to the clutch pedal and slightly 
loosen the bleed screw. Maintain pressure until 
the pedal touches the floor. Tighten bleed 
screw (do not allow clutch pedal to return until 
the bleed screw has been tightened) and allow 
clutch pedal to return. Fluid and any air that is 
left will be expelled through the bleed port. 

1 after filling the reservoir. 


8 . 


9. 


Repeat this Step 

Refill reservoir 
diaphragm and cai 
repeat Steps 7 


The hydraulic sy; 
and should prop 
clutch reserve 
08-00, Clutch 


Sys 


SPECIFICATIONS 


to level at Step. Install 
p. If evidence of air still exists, 
d 8. 


stem should now be fully bled 
erly release the clutch. Check 
per the instructions in Section 
tern General Service. 


TORQUE SPECIFICATIONS 


Description 


Torque 

N-m 

Ft-Lbs 

Slave Cylinder to Transmissk 

n Bolts 

18-26 

13-19 

Clutch Master Cylinder Retail 

ing Bolts 

21-27 

15-20 

Clutch Reservoir to Firewall 


2.1-2.7 

1.5-2.0 

Clutch Master Cylinder to Firi 

wall 

21-27 

15-20 

Duster Cover to Clutch Bell f 
2.0L, 2.3L Engine 

lousing 

7-13 

5-10 

Slave Cylinder to Clutch How 

sing 

18-26 

13-19 


CC6238-1C 


SPECIAL SERVICE TOOLS 


Tool Number 


Description 

TB8T-70522-A 


Clutch Disconnect Tool 


CC9143-1A 
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VEHICLE APPLICATION 

Aerostar, Ranger and (Bronco II vehicles. 


DESCRIPTION 


The exhaust systems vary between engines. 
Catalytic converters in single-catalyst system use a 
clamshell catalyst of monolithic construction. The 
catalytic agent is an alloy of platinum and rhodium 
and/or palladium and rhodium. Most gasoline- 
powered vehicles employ the catalytic converter in 
their emissions control systems. All gasoline- 
powered vehicles run on unleaded fuel. 

Illustrations given in this Section show typical 
exhaust systems. 

The location and type of exhaust system gaskets, 
retaining clamps, and support brackets are shown in 
the exhaust system illustrations. 

This Section covers general exhaust system 
alignment procedures and specifications. 


ADJUSTMENTS 


Inspect inlet pipes, outlet pipes and mufflers for 
cracked joints, broken welds and corrosion damage 
that would result in a leaking exhaust system. 


CAUTION: It is normal for a certain amount of 
moisture and staining to be present around the 
muffler seams. The presence of soot, light 
surface rust or moisture does not indicate a 
damaged exhaust system. 

Inspect the Clamps, brackets and insulators for 
cracks and stripped or badly corroded bolt threads. 
When flat flange joints are loosened and/or 
disconnected to replace a shield pipe or muffler, 
always replace gasket and bolts and flange nuts if 
there is reasonable doubt that its service life is 
limited. 

The exhaust system, including brush shields, 
must be free of leaks, binding, grounding and 
excessive vibrations. 

These condijions are usually caused by loose or 
broken flange bolts, shields, brackets or pipes. If any 
of these conditions exist, check the exhaust system 
components gjnd alignment. Align or replace as 
necessary. 
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ADJUSTMENTS (Continued) 


Exhaust System Alignment 
Aerostar 

Perform the following procedures to align the 
complete exhaust system: , 

1. Loosen pipe connections at exhaust manifold 
and all othef flanges. 

2. Align the fiat flanges between the converter 
assembly and muffler assembly. 

3. Rotate the muffler assembly to provide 
sufficient clearance to the frame,, body and 
drivetrain to avoid ground-out conditions. 
Tighten flange nuts to 25-35 N-m (18-26 ft-lb). 

NOTE: Manifold nuts must bottom-out on the fixed 
flange. 

4. Tighten exhaust manifold connection by 
ALTERNATELY TIGHTENING the right side 
and left side nuts to 34-46 N-m (25-34 ft-lb). 


Ranger and Bronco II 

Perform the following procedures to align the 

complete exhaust system: 

1. Loosen pipe connections at exhaust manifold, 
all flanges and the Catalyst-to-rear engine 
mount U-bolt. 

■ s 

2. On 2.9L gas engines, align the flat flanges 
between the Y-pipe and converter assembly, 
and the converter assembly and muffler 
assembly. Tighten nuts to 36-42 N-m (27-31 
ft-lb). 

3. Position the U-bolt and bracket assembly to the 
rearmost keyed position for all 2.9L engine 
applications. Ensure that the bracket rod is 
aligned throughout the j entire length of the 
bracket and insulator assembly. Tighten U-bolt 
nuts to 20-30 N-m (15-22 ft-lb) while 
maintaining alignment. 

4. On 2.3L gas engines, rotate the muffler 
assembly to provide sufficient clearance to the 
frame, body and drivetrain to avoid ground-out 
conditions. Tighten flange nuts to 36-42 N-m 
(27-31 ft-lb). 

i 


l 


5. On 2.3L, position the U-bolt and bracket 
assembly so tpe rod is aligned throughout the 
entire length of the bracket and insulator 
assembly, and t!he U-bolt saddle notch is on the 
converter keyway. Tighten U-bolt nuts to 36-42 
N-m (27-31 ft-l^j) while maintaining alignment. 

6. Tighten exhaijist manifold connection by 
ALTERNATELY TIGHTENING the right side 
and left side bolts or nuts to 34-46 N-m (25-34 


Brush Shield and 
Inspection 


Jnderbody Shields 


Raise the vehicle on a hoist. Shields are 
positioned on the topside and underside (if 
horizontal) or sides '(if vertical) of the catalytic 
converter. Shields should be free from bends which 
would bring any part Of the shield in contact with the 
converter or muffler. The shield should be clear of 
any combustible matter. 


DIAGNOSIS AND TESTING 


Exhaust system performance complaints such as 
excessive back-pressure are usually noticeable by 
their effect on engine performance. 


However, other malfunctioning components may 
have similar effects on engine performance and be 
characterized by the same symptoms or complaints. 
It is, therefore, necessary to refer to the engine 
diagnosis and service, procedures in the Engine/ 
Emissions Diagnosis* manual when attempting to 
diagnose this type of problem. 


For general exhaust system complaints, refer to 
the following Diagnosis Guides BEFORE removing 
and replacing any parts. 



i 

1 

! 


Can be purchases as a separate item. 











Diagnosis Guides 


NOISY OR LEAKING EXHAUST DIAGNOSIS GUI 


AO I CLAMPS AND BRACKETS 


• broken 


• Check for broken or loose damps and/or brackets. 


SYSTEM COMPONENTS 


• Check inlet pipe and muffler for punctures, split 
seams, improper welds, poor flange connections, or 
missing gaskets!. 


A2 EXHAUST MANIF 


• Inspect exhaust manifold for loose fasteners or 
cracks. 



ACTION TO TAKE 


GO to A1. 

REPAIR or REPLACE as 
necessary. Restart 
engine. If noise still 
exists GO to A1. 


GO to A2. 

REPLACE inlet pipe, 
muffler and/or gasket 
necessary. If noise stii 
exists GO to A2. 


REFER to Section 
00.05, Dynamic Damper. 

TIGHTEN fasteners to 
specification or 
REPLACE exhaust 
manifold. REFER to 
specific engine section in 
this manual. 


CU19S7-2B 
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DIAGNOSIS AND TESTING (Continued) 


RESTRICTED EXHAUST SYSTEM DIAGNOSIS GUIDE 


TEST STEP RESULT I 


VISUAL INSPECTION - 


• Is the exhaust s 


visually OK? 



VACUUM TEST # 


• Attach a Rotunda Vacuum Gauge 059-00008 or 
equivalent to* the intake manifold vacuum source. 

• Hook-up Rotunda Tachometer 059-00007 or 
equivalent. 

• Start engine and gradually increase speed to 2000 
RPM with transmission in NEUTRAL. 


• IS neutral vacuum above 53.8 kPa (16 inches/Hg)? 


VACUUM TEST — EXHAUST DISCONNECTED # 


• Turn engine off. 

• Disconnect exhaust system at manifold(s). 

• Repeat vacuum test. Is the manifold vacuum above 
53.8 kPa (16 inches/Hg)? 


VACUUM TEST — CATALYTIC CONVERTER(S) ON/ 
MUFFLER(S) OFF # 


• Turn engine off. 

' • Reconnect exhaust system at exhaust manifold(s). 

• Disconnect muffler(s). 

• Repeat vacuum test. Is the manifold vacuum above 
53.8 kPa (16 inches/Hg)? 


B4 EXHAUST MANIFOLD RESTRICTED 


• Remove the exhaust manifold(s). Inspect the ports 
for casting flash by dropping a length of chain into 
each port. Do not use a wire or light to check ports. 
The restriction may be large enough for them to 
pass through but small enough to cause excessive 
back pressure at high engine RPM. 


* Can be purchased as a separate item. 

# Gasoline engine only. 



ACTION TO TAKE 


GO to B1. 


REPLACE any collapsed 
exhaust components. 
GOto B1. 


REFER to Engine/ 
Emission Diagnosis 
Manual* — Lack of 
power. 

GO to B2. 



GO to B3. 


GO to B4. 



REPLACE muffler and 
RETEST. 

REPLACE catalytic 
converter and inspect 
muffler to be sure 
converter debris has not 
entered muffler. 


REFER to Engine/ 
Emission Diagnosis 
Manual* — Lack of 
Power. 

REMOVE casting flash. 
If flash cannot be 
removed, REPLACE 
exhaust manifold(s) and 
RETEST. 


CU1825-2G 

























09-00-5 


General Exhaust System Service 


09-00-5 


REMOVAL AND INSTALLATION 

Muffler and Outlet Pjpe Assembly 

Aerostar 

Removal 

1. Remove the two nuts at the muffler flange. 

2. While supporting the muffler assembly, remove 
the bolt from the outlet pipe hanger. 

3. Remove the nut andl bolt from the front hanger, 
and remove the muffler and outlet pipe 
assembly. 


Installation 

1. Position the muffler and outlet pipe assembly 
(by sliding in over axle housing) to the 
converter/inlet pipe assembly. 

2. Install the front and rear exhaust hangers and 
tighten the bolts to 20-27 N-m (15-20 ft-lb). 

3. Position a new non-asbestos gasket between 
the muffler/outlet pipe and the converter/inlet 
pipe. 

4. Install the two bolts and nuts to the flange, and 
tighten to 20l27 N-m (15-20 ft-lb). 



BRACKET 
ANO INSULATOR 
5261 


VIEW X 


MUFFLER AND 
OUTLET PIPE 
ASSEMBLY 
5K214 


NUT 

20-27 N-m 
{15-20 FT-LB) 


DUAL CONVERTER 
AND PIPE ASSEMBLY 
5F250 



BRACKET AND 
INSULATOR 
ASSEMBLY-5A242 


MUFFLER AND 
OUTLET PIPE 
ASSEMBLY-5K214 


VIEW X 



BOLT 

N605907 


BRACKET AND 
INSULATOR 
5261 


VIEW Z 


U1997-2A 






Ranger and Bronco II 
Removal 

1. Remove the two nuts at the muffler flange. 

2. Apply a soap solution to surface of exhaust 
hanger slides at suppqrt insulators. 

3. Force support slides out of rubber insulators. 

4. Remove muffler and Outlet pipe assembly by 
sliding forward, out over axle housing. 


VIEW Z 



Installation 

1. Position muffler and outlet pipe assembly (by 
sliding in over axle hosing) to converter/inlet 
pipe assembly. 

2. Apply a soap so ution to metal support slides. 

3. Force metal support slides through rubber 
insulators. 

4. Install a new non-asbestos gasket, two springs 
and two bolts through muffler and converter 
flanges and install nuts on bolts. Tighten bolts 
to 25-35 N-m (18-26 ft-lb). 
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General Exhaust System Service 


09-00-7 


REMOVAL AND INSTALLATION (Continued) 


Converters and Pipe Assembly 
Aerostar—3.0L 


Removal 

1. Remove the two nuts attaching converter pipe 


Installation 


assembly to muffler and outlet pipe. 


2 . 


1. 


Loosen and remove the exhaust manifold stud 
nuts. Slide the muffler and outlet pipe rearward. 
Remove the gasket. Move the converter 
assembly rearward, rotate to clear studs, and 
remove. 


2 . 


Install "Y" pipe onto exhaust manifold studs 
and loosely secure in place with retaining nuts. 

Install a new, non-asbestos gasket between the 
converter anqi muffler/outlet pipe assemblies. 
Secure the flange gasket and hanger bracket 
with two nuts. Tighten to 25-35 N-m (18-26 
ft-lb). 

Tighten exhaust manifold connections by 
ALTERNATING THE TIGHTENING of the 
manifold bolts to 34-46 N • m (25-34 ft-lb). 


NUT 

34-64 N-m 
(25-47 FT-LB) 



I 


U1998-2B 









Ranger—2.3L 

Removal 

1. Remove the two nuts and two bolts attaching 
converter pipe assembly to muffler and outlet 
pipe. On the 2.3L equbped Ranger with LWB, 
remove the catalyst-,to-rear engine mount 
U-bolt. 

2. Remove two bolts attaching converter pipe 
assembly to the exhaust manifold. 

3. Remove the converter pipe assembly from 
vehicle. 

Installation 

1. Install converter onto lexhaust manifold studs 
and loosely secure in place. 

2. Install a new non-asbestos gasket between 

converter pipe, and muffler and outlet pipe 
assembly. i 


3. Tighten the converter to muffler flange to 36-42 
N-m (27-31 ft-ltj). 

4. On the 3.2L equipped Ranger, position the 
U-bolt and bracket assembly so the rod is 
aligned throughout the entire length of the 
bracket and insulator assembly and the U-bolt 
saddle notch i‘; on the converter keyway. 
Tighten U-bolt nuts to 36-42 N-m (27-31 ft-lb) 
while maintaining alignment. 

5. Tighten the exhaust manifold connection by 
ALTERNATELY TIGHTENING the manifold 
bolts to 34-46 N-m (25-34 ft- lb). 
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REMOVAL AND INSTALLATION (Continued) 


ALIGNMENT 

KEY 


VIEW Z 


FRONT OF VEHICLE 


^ VIEW U 


VIEW X 


RANGER I 
CAB 2.3L 

MAIN 


m REGULAR ’’ 
:.3L ENGINE 
JN VIEW 


0 INSTALLATION FOR RANGER 
SUPERCAB i 

VIEW T 



INSTALLATION FOR CALIFORNIA PACKAGE 
(SAME AS MAIN: VIEW EXCEPT AS SHOWN) 



U1999-28 
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General Exhaust System Service 


REMOVAL AND INSTALLATION (Continued) 



MUFFLER AND 
OUTLET PIPE 
5K214 


BRACKET 
5A242-B' 


RIVET 

N647096 


MUFFLER 
ASSEMBLY 
GASKET 5 K214 
5E241 i 


SPRING 

5F264 


NUT 

N802641 



CONVERTER 

ASSEMBLY 

5E212 


RETAINER 

W623484 


BOLT 
37-42 N-m 
(27-31 FT-LB) 


REGULAR CAB 
VIEW U 



MUFFLER 

5K214 



BOLT 
23-33 N-m 
(17-24 FT-LB) 




BRACKET AND 
INSULATOR 
6261 


RIVET 

'N647096 



Ranger and Bronco 


Removal 


II—2.s|l 


Install a new non-asbestos gasket between the 
converter and Y-pipe. Secure with three nuts 
and tighten to 36-42 N-m (27-31 ft-lb). 


Remove the two nuts and two bolts attaching 
converter pipe assembly to muffler and outlet 
pipe. 


muffler and outlet 


Remove the catalyst-to-rear engine mount 
U-bolt. 


Loosen and remove the three nuts that connect 
the converter to Y-pipe assembly. Swing the 
muffler and outlet pipe :to the rear, and then 
remove the converter arjid gaskets. 

Loosen and remove the exhaust manifold-to- 
inlet pipe bolts. Move the inlet pipe rearward, 
rotate to clear studs, and remove. 


On 2.9L Ranger-Regular Cab 4x2, with manual 
transmission, position the U-bolt and bracket 
assembly to the foremost keyed position. For all 
other 2.9L engine applications, position the 
U-bolt and bracket assembly to the rearmost 
keyed position. Ensure that the bracket rod is 
aligned throughout the entire length of the 
bracket and insulator assembly. Tighten U-bolt 
nuts to 36-42 N-m (27-31 ft-lb) while 
maintaining alignment. 


remove. 


5. Tighten exhaust manifold connections by 
ALTERNATELY TIGHTENING the manifold 
nuts to 34-46 N-m (25-34 ft-lb). 


(25-34 ft-lb). 


Installation 


Install inlet pipe onto exhaust manifold and 
loosely secure in place with retaining bolts. 


Install a new non-asbestos gasket between the 
converter and muffler/outlet pipe assemblies. 
Secure the flange gasket and flanges with two 
bolts and two nuts. Tighten to 36-42 N • m (27- 
SI ft-lb). 
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REMOVAL AND INSTALLATION (Continued) 


RANGER REGULAR AND SUPERCAB 
2.9L ENGINE 


ALIGNMENT 

KEY 


BRACKET 

5K258 


CONVERTER 

ASSEMBLY 

5E212 


INLET PIPE 
ASSEMBLY 
5246 


f BRACKET 
AND INSULATOR 
5E269 


SPRING 

BF264 


GASKET 

5E241 


NUT 

N802641 



FROM THIS POINT 
FORWARD SAME FOR 
RANGER AND BRONCO II MODELS. 


CONVERTER 

ASSEMBLY 

5E212 


RETAINE 

N623484 


MUFFLER 
AND OUTLET 
PIPE ASSEMBLY 
5K214 


BOLT 
37-42 N-m 
(27-31 FT-LB) 


5UPERCAB 
VIEW T 


INLET PIPE 
ASSEMBLY 
5246 



View u 


BOLT 
34-46 N-m 
(25-34 FT-LB) 


NUT 

37-42 N-m 
(27-31 FT-LB) 


INLET 

PIPE, 

ASSEMBLY 

5246 


CONVERTER 

ASSEMBLY 

51*212 



GASKET 

5B266 



MUFFLER AND OUTLET 
PIPE ASSEMBLY 
5K214 


BRACKET 

5A242 


RIVET 

N647096 



BOLT 
23-33 N-m 
(17-24 FT-LB) 


BRACKET AND 
INSULATOR 



ET 

N467096 


FRONT OF VEHICLE 


U2000-2A 



REMOVAL AND INSTALLATION (Continued) 


Hanger Brackets 
Removal 

1. Remove muffler and outlet pipe assembly from 
brackets as previous^ described. 

2. Remove rivets which hold brackets to frame. 


Installation 

1. Position brackets on frame and attach with 
7/16-14 nut and bolt] Tighten to 68-94 N-m 
(50-70 ft-lb). 


Muffler Grass Shield 

Removal 

1. Remove band strap from worm gear. 

2. Remove two screws and washer assembly 
which holds shield to rear of muffler. 

Installation 

1. Position shield under muffler bpdy. Install two 
screws to rear of muffler. Tigh n screws and 
washer assembly to 16-23 N-m (12-17 ft-lb). 

2. Start band strap in worm gear. Tighten to 1.8- 
2.3 N-m (16-20 in-lb). 


^MAINTENANCE 


Check Exhaust Control Valve (If So 
Equipped) 

Check the thermostatic spring of the valve to 
make sure it is hooked on the stop pin. The spring 
stop is at the top of the vplve housing when the 
valve is properly installed, j. 


Make sure the spring hblds the valve closed. 
Actuate the counterweight by hand to make sure it 
moves freely through approximately 90 degrees of 
rotation without binding. 

The valve is closed whbn the engine is cold. 
However, a properly operating valve will open when 
very light finger pressure is applied to the 
counterweight. Rapidly accelerate the engine to 
make sure the valve momentarily opens. The valve 
is designed to open when the engine is at normal 
operating temperature and is operated at high rpm. 

Lubricate and free the valjve with Rust Penetrant 
and Inhibitor, D7AZ-19A501-AA (ESR-M99C56-A) 
or equivalent. 



0.030 INCH 
COUNTERWEIGHT 
TO MANIFOLD 
CLEARANCE 


SPECIFICATIONS 




TORQUE LIMITS - EXHAUST SYSTEM BOLTS AND NUTS - 

UNLESS OTHERWISE SPECIFIED, THE FOLLOWING TORQUE RANGES 
ARE TO BE USED FOR FlltTlNG OR FASTENER DIAMETERS AS 
INDICATED. 


Nut Diameter 


8mm (5/16 inch) 
10mm (3/8 inch) 
12mm (7/16 inch) 


Torque Range 


Class 9.8 (Grade 5) Class 10.9 (Grade 8) 


120-27 N-m (14-19 ft-lb) 126-35 N-m (20-25 ft-lb) 


ia 


(28-36 ft-lb) 47-64 N-m (34-47 ft-lb) 
(48-66 ft-lb) 80-110 N-m (59-80 ft-fb) 


CU1988-1B 




ROTUNDA EQUIPMENT 


Number 


059-00007 


05900008 


IEl 
IE3 


ptlon 


gital Dwell * Tach • Volts Analyzer 


urn and Pressure Tester 































GROUP 



FUEL 
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VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION 


Electric Fuel Pump System 

The Electronic Fuel Injection (EFI) system uses a satisfactory op 

fuel tank, and a fuel pump and sender assembly. maneuvers and £ 

The fuel tank on the Aerostar and Ranger have an fill levels. The Br< 

internal pump cavity where the fuel pump and the pump and s< 

sender assembly rest. This design provides same purpose. 

oration during extreme vehicle 
teep vehicle climbing with low-tank 
inco II uses a reservoir integral with 
nder assembly to accomplish this 
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■ 


DESCRIPTION (Continued) 


The fuel pump is mounted on the fuel sender 
assembly inside the fuel tank. This assembly 
includes a check valve which is in the outlet of the 
fuel pump. The function of this valve is to maintain 
pressure in the system after the vehicle is shut 
down. The pressure retention helps prevent hot 
starting problems. This pump is capable of supplying 
60 liters (16.9 gallons) of fuel per hour at 310 kPa 
(45 psi) on Aerostar and Ranger vehicles. The 
Bronco II fuel pump delivers 105 liters (27.7 gallons) 
of fuel per hour at 310 kPa (45 psi). The fuel pump 
has an internal pressure relief valve which limits the 
maximum fuel pump pressure to 850 kPa (125 psi). 
This only takes effect if there is a system blockage, 
causing system pressure to rise too high. The 
system pressure is controlled by a pressure 
regulator on the engine. 

The fuel pump is protected at its inlet by a nylon 
pickup element. This nylon element filters dirt and 
contaminants which could plug or damage the 
internal pump components while at the same time 
allowing passage of small quantities of water which 
may accumulate within the fuel tank sump. 

The electrical system has a fuel pump control 
relay controlled by the Electronic Engine Control 
.(EEC) module, which provides power to the fuel 
pump under various operating conditions. When the 

S nition switch is in the OFF position, the contacts of 
e EEC power and fuel pump relays are open. 


Fuel Tank Sender Unit—Bronco II 

The thick film resistor/case/float rod assembly is precalibrated and attached with two screws to the 
designed to be serviceable without replacing the pump/sender reservoir case, 

entire pump/sender assembly. The service part is 




FROM EH ENGINE - TYPICAL 

STARTER 

MOTOR 







DESCRIPTION (Continued) 


When the ignition switch is first turned to the ON 
position, the EEC power relay is energized, closing 
its contacts. Power is provided to both the fuel pump 
relay and a timing device in the EEC module. The 
fuel pump runs through the contacts of the fuel 
pump relay and the inertia switch. If the ignition 
switch is not turned to the START position, the 
timing device in the i EEC module will open the 
ground circuit (No. 57) after approximately one 
second. Opening the ground circuit de-energizes 
the fuel pump relay (opening its contacts), which in 
turn de-energizes the fuel pump. This circuitry 
provides for pre-pressurization of the fuel system. 

When the ignition switch is turned to the START 
position, the EEC module operates the fuel pump 
relay to provide fuel for starting the engine while 
cranking. 

After the engine starts, the ignition switch is 
returned to the ON position, power to the fuel pump 
is again supplied through the fuel pump relay. The 
EEC module senses qngine speed and shuts off the 
fuel pump by opening the ground circuit to the fuel 
pump relay when the engine stops, or is below 120 
rpm. 


Pressure and Vacuum Relief System 
Sealed Fill Cap 

The fill cap is a sealed cap with a built-in pressure- 
vacuum relief valve. Fuel system vacuum relief is 
provided after -3.44 kPa (0.50 psi) and pressure 
relief occurs after tank pressure reaches 12.4 kPa 
(1.8 psi). Under normal operating conditions, the fill 
cap operates as a check valve, allowing air to enter 
the tank as gasoline is used, while preventing 
vapors from escaping the tank through the cap. 

Refer to Section 03-13, Evaporative Emissions for 
servicing fuel tank vapor lines and associated 
components. 

NOTE: Use of an aftermarket fuel fill cap other than 
an authorized Ford/Motorcraft service part could 
result in damage to the fuel system or improper 
system operation if not properly designed/ 
manufactured for pressure vacuum relief. Customer 
warranty is void for fuel tank and/or fuel system 
damage resulting from the use of such caps. 


Tank Vapor Valve—Orifice Rollover Valve 
Assembly 

All fuel tank vapor valves make use of a small 
orifice that tends to allow only vapor and not fuel to 
pass into the line running forward to the vapor 
storage canister. This assembly mounts directly to 
the fuel tank using a rubber grommet. 


Fuel vapors trapped in the sealed fuel tank are 
vented through The orificed fuel tank vapor valve 
assembly in the top of the tank. The vapors leave 
the valve assembly through a single vapor line and 
continue to the carbon canister in the engine 
compartment for storage, until such time as they are 
purged to the engine. 



TYPICAL SECTION ' 

VAPOR VALVE ASSEMBLY WITH 
FLOAT VALVE AND INTERNAL SPRING 


Fuel Tank Draining 

Use appropriate adapter to connect Rotunda 
Gasoline Storage Tanker 034-00002 or equivalent 
suction pump to the fuel hose (at the fuel pump-to- 
fuel tube connection) and drain the fuel tank. 


Fuel Tank Filling 

The filler tube openings for the fuel tanks on 
vehicles with gasoline engines have been made 
smaller to prevent accidental filling with other than 
unleaded fuel. Gasoline pumps in the United States 
dispensing unleaded fuel are equipped with nozzles 
to accommodate the smaller filler opening on the 
filler neck. 

Expansion of fuel due to temperature increases or 
overfilling ("Topping Off") can cause fuel overflow 
at the filler cap when the vehicle is standing or the 
cap is removed. To minimize this condition, it is 
recommended that the amount of fuel put in the tank 
be limited to the automatic pump shutoff. 















Fuel Pump i 

NOTE: Almost any electrjc fuel pump malfunction 
that can occur will result ih a reduction of fuel flow 
and/or pressure, A reduction of fuel flow and/or 
pressure will be detected by a reduction in engine 
performance. This diagnostic procedure will 
concentrate on determining if the electric fuel pump 
system is operating properly. Other diagnostic 
procedures will cover the analysis of other 
malfunctions that can cause losses or reductions of 
engine performance. ‘ 


PRESSURE 

REGULATOR 



The following diagnostic procedures are to be 
performed to determine if the electric fuel pump is 
operating correctly: 

NOTE: If no pressure is detected in fuel lines during 
test procedure, fuel pump should not be powered in 
excess of three minutes to avoid possible 
overheating of pump. 


RETURN 

FUEL 


INJECTOR 


PRESSURE 
TEST POINT 


HIGH 

PRESSURE - 
FUEL PUMP 


V7794-2A 





DIAGNOSIS AND TESTING (Continued) 



E.F.I. FUEL SYSTEM ELECTRIC 
FUEL PUMP TESTING EQUIPMENT 


VM02-1C 
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DIAGNOSIS AND TESTING (Continued) 


TEST STEP 


i wmq 


STATIC FUEL PRESSURE 


• Check for adequate fuel supply. v i 

• Key off. 

• Install fuel pressure gauge. 

• Install test lead to FP (Fuel Pump) lead of VIP test 


connector. 


. VIP 

CONNECTOR 


FP LEAD 
(SHORT END 
OF CONNECTOR) 



• Turn key to RUN position. 

• Ground test lead to run fuel pump. 


Determine if pressure is within acceptable limits, 
240-310 kPa (35-45 psi) 


HYDRAULIC CIRCUIT CHECK 


• Pressure low but greater than 3 psi (indicates fuel 
pump is running but not enough pressure). 


A3 I HYDRAULIC CIRCUIT CHECK 


k: 


• Plugged fuel line filter (replace filter and check 
again for proper pressure). 

yKinked/restricted fuel lines (visual inspection). 

flow voltage to fuel pump (should be within 0.5 volts 
of battery voltage at connector). 

• Disconnect return fuel line and note if fuel is being 
returned during this low pressure condition. If fuel is 
being returned, replace or adjust pressure regulator. 


ELECTRICAL CIRCUIT CHECK 


• Inertia switch open? (reset switch as required) 

• Wiring at fuel pump/tank connector loose or open? 


• Fuel pump ground connection at chassis loose or 
defective? 


• Improper fuel pump relay operation (should operate 
when FP (test) lead is grounded with ignition key in 
RUN position). 

• EEC relay not operating if Fuel Pump Relay doesn’t 
operate? 


CHECK VALVE TEST 


Remove ground from test lead and note pressure 
on gauge. Pressure should remain within 2 psi for 
3 minutes after lead is ungrounded. 


ACTION TO TAKE 



If service was required 
and made, GO to Step 

A1. 


If no service was 
required, replace fuel 
pump and GO to Step 

A1. 


SERVICE all electrical 
problems and RETURN 
to step A1. 


If no electrical defects 
have been found, and 
pump still won’t run, 
REPLACE pump and 
RETEST per step A1. 


GO to A7. 


GO to A6. 


CV7795-2A 
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DIAGNOSIS AND TESTING (Continued) 


TEST STEP 


A6 CIRCUIT LEAK CHECK 


Fuel lines or connectors leaking? 

Disconnect fuel return line and plug engine 
side. Momentarily activate fuel pump by 
grounding test lead. Raise pressure to 
approximate operating pressure. Repeat Step 
A5. If pressure holds, replace regulator and 
repeat test A5. 



A7 ENGINE ON TEST 


If engine is EFI (fuel rail injectors), disconnect Yes 
and plug the vacuum line connected to the 
pressure regulator. N 


• Start engine and run at idle. Fuel pressure 
should be 240-310 kPa (35-45 psi). 


A8 IDLE ENGINE REPAIR 


• Fuel filter restricted (replace)? 

• Improper fuel regulator adjustment? 

• Fuel line restricted? 


• Improper voltage to fuel pump (battery voltage No 
at pump connections)? 


A9 HIGH SPEED TEST 


• With engine running at idle and vacuum line 
disconnected if necessary from Step F7, not 
fuel rail pressure. 

• Rapidly accelerate engine and watch fuel 
pressure. Does pressure remain within 5 psi of 
starting pressure? 


NOTE: Road testing vehicle while monitoring 
pressure may give a better test under 
load conditions. 



If service was made. 
Go to Step A1. 


If no problems were 
found, REPLACE fuel 
pump and GO to Step 
A1. If unit still fails 
Step A5, there may 
be a leaking fuel 
injector or rail. 
CORRECT these 
problems and GO to 
Step A5. 


I 


GO to A9. 


GO to A8. 


If defect has been 
found and serviced. 
GO to A1. 


If no defect is found, 
REPLACE fuel pump 
and GO to Al. 


Fuel pump is OK. If 
problem persists, 
CONSULT other parts 
of the manual. 
DISCONNECT test 
connections and 
RECONNECT vacuum 
lead if removed for 
test. 


GO to A8. 


CV7796-2A 
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REMOVAL AND INSTALLATION 


Fuel System Pressure Relief 
All EFI Engines 

CAUTION: Fuel supply lines on EFI engines will 
remain pressurized for some period of time after 
the engine is shut off. This residual pressure 
must be relieved before servicing of the fuel 
system is begun. 

On all EFI engines, the residual pressure in the fuel 
system can be relieved as follows: 

• Use tool T80L-9974-B attached to the pressure 
measuring port on the engine fuel rail. 

• Direct drain hose to a suitable container and 
depress the pressure relief button. 

Alternate Method 

• Disconnect the inertia switch. 

• Crank the engine for 15 to 20 seconds to relieve 
pressure. 


Fuel Lines and Hoses 

CAUTION: Fuel supply lines on vehicles with fuel 
injected engines will remain pressurized for long 
periods of time after engine shut-down. The 
pressure must be relieved before servicing the 
fuel system. Refer to fuel system pressure relief. 


Push Connect Fittings 

Push connect fittings are designed with two 
different retaining clips. The fittings used to connect 
to 9.5mm (3/8-inch) and 7.9mm (5/16-inch) nominal 
diameter metal tubing use a "hairpin" clip. The 
fittings used with 6.3mm (1 /4-inch) nominal 
diameter meter tubing uses a "duck bill" clip. Each 
type of fitting requires different procedures for 
service. Clips should be replaced whenever a 
connector is removed. 


Disconnect all p 
components (filter, 
removal. The push 
flexible fuel lines to t!) 
disconnected until tl 
removed and the tank 
removing the fuel tank 


I jsh connect fittings from 
sngine) prior to component 
connect fittings to connect 
ie fuel tank sender cannot be 
tie fuel tank head shield is 
is partially lowered just before 
completely. 


7.9mm (5/16-Inch) oir 9.5mm (3/8-Inch) Fittings 
(Hairpin Clip) 

Removal 


1. Inspect visible in 
accumulation. If 
dust is presenlj 
disassembly. 


lernal portion of fitting for dirt 
more than a light coating of 
clean the fitting before 


2 . 


3. 


be 


Some adhesion 
and the tubing will 
twist the fitting or) 
the fitting until it 


tween the seals in the fitting 
occur with time. To separate, 
the tube, then push and pull 
(moves freely on the tube. 


Remove "hairpin 
bending the shipjjii 
will clear the bof 
spread the two cl 
(1/8-inch) each 
push the legs intoj 
is accomplished 
triangular end of 
the tube and fittirii 


’ type clip from fitting by first 
ng tab downward so that it 
dy. Next (using hands only), 
ip legs approximately 3.2mm 
jto disengage the body and 
the fitting. Complete removal 
by lightly pulling from the 
clip and working it clear of 
9 - 


the 


CAUTION: Do not u$ 


e any tools. 


4. 


5. 


Grasp the fitting 
an axial direction 
steel tube. 


and 


hose assembly and pull in 
to remove the fitting from the 


When fitting is 
inspect the fitting 
that may have 
Any loose internal 
installed, using 
parts. 


removed from the tube end, 
and tube for any internal parts 
m dislodged from the fitting, 
parts should be immediately 
ie mating tube to insert the 


bejei 


th 
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REMOVAL AND INSTALLATION (Continued) 


installation 

1. It is recommended that the original clip not be 
reused in the fitting. To install the new clip, 
insert clip into any two adjacent openings with 
the triangular portion pointing away from the 
fitting opening, Install clip to fjully engage the 
body (legs of "haiijpin" clip locked on outside of 
body). Piloting with art index finger is necessary. 

2. Before installing fitting on the tube, wipe tube 
end with a clean cloth. Inspect the inside of the 


fitting to ensure it is free of dirt and/or 
obstructions. 


3. 


To install 
fitting and 
the tube e 
definite 
ensure it is 


to 


% 

click 


ie fitting onto The tube, align the 
be axially and push the fitting onto 
When the fitting is engaged, a 
will be heard.'Pull on fitting to 
(fully engaged. 


CUP 

N802241-S 



TYPICAL 7.9mm 
15/16" INCH! 
PUSH CONNECT 


TYPICAL 9.5mm 
(3/8 INCH) 
PUSH CONNECT 


V4780-2D 


6.3mm (1/4-Inch) Fittings (Duck Bill Clip) 
Removal 

This fitting consists of a body, spacers, O-rings 
and a "duck-bill” retaihing clip. The clip maintains 
the fitting to steel tube juncture. One of the two 
following methods are to be followed for 
disconnecting the fitting. 

Before attempting to disconnect the fitting: 

1. Inspect visible internal portion of fitting for dirt 
accumulation. If more than a light coating of 
dust is present,) clean the fitting before 
disassembly. 

2. Some adhesion between the seals in the fitting 
and the tubing will occur with time. To separate, 
twist the fitting on the tube, then push and pull 
the fitting until it moves freely on the tube. 



V4779-1A 
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REMOVAL AND INSTALLATION (Continued) 


Preferred Method 

1. To disengage the tube from the fitting, align the 

slot on Quick Disconnect Tool T82L-95Q0-AH 
or equivalent with either tab on the clip (90 
degrees from the slots on side of fitting) and 
insert the tool. This disengages the "duck bill" 
from the tube.', ,, 

2. Holding the tool and the tube with one hand, 
pull fitting away from the tube. 

NOTE: Only moderate effort is required if the tube 
has been properly disengaged. Use hands only. 

3. After disassembly, inspect and clean the tube 
sealing surface. Also inspect the inside of the 
fitting and the tube for any internal parts that 
may have been dislodged from the fitting. Any 
loose internal parts should be immediately 
installed, using- the mating tube to insert the 
parts. 

NOTE: Some fuel tubes have a secondary bead 
which aligns with the outer surface of the clip. These 
beads can make tool insertion difficult. If there is 
extreme difficulty, use the. following assembly 
method. 



---r-- 

Acceptable Method 

This method of disassembly disengages the 
retaining clip from the fitting body. 

Use with a pair of narrow pliers (6-inch channel 
lock pliers are ideal). The pliers must have a jaw 
width of 5mm (0.2 inch) or less. 


1. Align the jaws of 
the side of the f 
portion of the re 
fitting case. This 
from the case ( 
disengage befor 
disengage the c 

2. Pull the fitting ol 

NOTE: Only moderf 
retaining clip has be 
hands only. 

2. When fitting is 
inspect the fitting 
that may have b< 
Any loose intern; 
installed, using 1 
. parts. The retaini 
Disengage the < 
remove. 

the pliers with the openings in 
tting case and compress the 
taining clip that engages the 
disengages the retaining clip 
>ften one side of the clip will 
?:the other. It is necessary to 
p from both Openings). 

the tube. 

ite effort is required if the 
qn properly disengaged. Use 

•emoved from the tube end, 
and tube for any internal parts 
sen dislodged from the fitting, 
il parts should be immediately 
he mating tube to insert the 
ng clip will remain on the tube, 
slip from the tube bead and 



Installation. 

1. It is recommende 
reused. Install the 
body by insertin 
serrated edges o 
of the window op 
until the clip sna 

2. Before installing 
end with a clean 
fitting to ensure 
obstructions. 

3. To install the fit! 
fitting and tube so 
the tube end. W 
definite click will 
ensure it is fully 

d that the retaining clip not be 
new replacement clip into the 
g one of the retaining clip 
i the duck bill portion into one 
snings. Push on the other side 
)s into place. 

fitting on the tube, wipe tube 
:loth. Inspect the inside of the 
s it is free of dirt and/or 

ing onto the tube, align the 
:ially and push the fitting onto 
hen the fitting is engaged, a 
be heard. Pull on fitting to 
^ngaged. 



Spring Lock Connec 

Fuel tubes which c 
spring' lock push conr 
rail end only, instead 
fittings. The spring lot 
by insertion of the 
surrounded by two O-i 
engine fitting. The col 
by a garter spring whi 
end from becoming di 

The barbed end 
inserted into the chass 
and the spring lock's 
finish on the fitting 
O-rings are made of 

Spring Lock Coup 
equivalent is used to 
inch) spring lock coup 
9280-A or equivalent 
9.52mm (3/8-inch) j 
fitting. 

“tors 

< 

onnect to EFI engines utilize 
act fittings at the engine fuel 
of the plastic push connect 

3k push connect fittings work 
fitting's male end, which is 
ings, into a female flared end 
ipling engagement is secured 

3h prevents the female flared 
sengaged from the male end. 

i'f the spring lock, which is 
s nylon tube, is made of steel 
body is made of steel. The 
is cadmium plate. The two 
jas resistant viton. 

ling Tool D87L-9280-B or 
disconnect the 12.7mm (1/2- 
ing supply fitting. Tool D87L- 
is used to disconnect the 
spring lock coupling return 









TO DISCONNECT COUPLING 

CAUTION - DISCHARGE SYSTEM BEFORE DISCONNECTING COUPLING 











































REMOVAL AND INSTALLATION (Continued) 



Springlock Assembly Technique 

1. Before disassembly, locate the white indicator 
ring which may have slipped down the length of 
the fuel line. H , „ 


WHITE INDICATOR RING 
f (LOOSE) 


V5502-1A 


2. After fittings have been separated, insert the 
white indicator ring intb the cage on the male 
fitting. ' ' •' 


WHITE INDICATOR RING 

/ FEMALE FlfTlNG 


MALE FITTING 


At reassembly, the white indicator ring will pop 
free of the cage on the male fitting when the 
joint is fully made. This signifies that the garter 
spring inside the cage of the male fitting is 
properly seated over the lip of the female 
connector. Pull on the fuel lines to check for 
correct retention. Install safety clip. 


GARTER SPRING 



WHITE INDICATOR RING 
(LOOSE) 


IKH 


IING / 



V5S04-1A 



Fuel Tubes—Plastic 

CAUTION: Ford-approved nylon fuel tubing is 
made from material which has been tested and 
proven to be acceptable for use with 
commercially availa a fuels. It is also resistant 
to most environmental conditions. Avoid using 
alternate tubing materials. Use of non-approved 
tubing could pose a hazard in service. 

CAUTION: Plastic fuel tube mast hot be repaired 
using hose and hoee clamps. Push connect 
fittings cannot be repaired except to replace the 
retaining clips. 


EFI engines use flex 
vapor lines. These 
conventional steel tu 
assemblies are secure 
wrap-around dips anc 
located along the tube 
fuel tube. 


ble nylon fuel, fuel return and 
nylon lines replace the 
oing. The plastic fuel tube 
d to the body rails with nylon 
push-in pins. The clips are 
s assembly by upsets on the 
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REMOVAL AND INSTALLATION (Continued) 


CAUTION: The plastic fuel lines can be damaged 
by torches, welding sparks, grinding and other 
operations which involve heat and high 
temperatures. If any repair or service operation 
will be used which involves heat and high 
temperatures, locate all fuel system 
components, especially the plastic fuel lines to 
be certain they will not be damaged. It is 
recommended that the plastic fuel tubes be 
removed from the vehicle if a torch or high heat 
producing equipment is to be used for service in 
the following areas: 


Fuel Return System 

A fuel return system is used on all models. 

The fuel return system is serviced in the same 
manner as the fuel lines. 

NOTE: Plastic fuel return tubes must be repaired 
using the repair procedure for plastic tubes. 


Fuel Lines 

Removal and Installation 

Refer to the following illustrations for servicing 
fuel lines. 


1. Exhaust or suspension components in 
proximity to fuel tubes. 

2. Underbody, rails and crossmembers (LH side). 

3. Dash panel; under vehicle or inside the 
passenger compartment (lower RH side). 

4. Front or rear wheel house/fender apron (RH 
side). 










FUEL TUBE 
ASSEMBLY 
(SUPPLY) 
9A274 




VIEW C 


VIEW U 



REMOVAL AND INSTALLATION (Continued) 
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Fuel Line System—Bronco II 


VAPOR VALVE 
ASSEMBLY 
9B593 



BRONCO II 

FUEL AND VAPOR LINES 



BRONCO II 

FUEL FILTER AND FUEL SUPPLY AND 
RETURN TUBES 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Pump 

CAUTION: Fuel supply lines remain pressurized 
for long periods of time after the engine is shut 
down. This pressure must be relieved before the 
fuel system is serviced. 1 The fuel system on 
these vehicles is depressurized by 
disconnecting the inertia switch and cranking 
the vehicle for a minimum of 15 seconds. 

Removal 

1. Place vehicle on hoist, do not raise. 

2. Depressurize fuel system as outlined. 

NOTE: On Ranger vehicled the fuel pump/sender 
unit may be serviced by removing the pick-up box 
from the chassis, instead of removing the fuel tank. 

3. Remove fuel from fuel tank by pumping out 
through filler. Use care to prevent combustion 
from fuel spillage. 

4. Raise vehicle on hoist. 

5. Disconnect and remove fuel filler tube. 

6. Support fuel tank and remove fuel tank support 
straps. Lower fuel tank partially and remove fuel 
lines, electrical connectors, and vent lines from 
tank. Remove fuel tank to bench. 

7. Remove any dirt that has accumulated around 
the fuel pump attaching flange so that it will not 
enter the fuel tank during procedures. 

8. Turn the fuel pump locking ring 
counterclockwise with the Fuel Tank Lock Ring 
Wrench Tool T86T-9275-A or equivalent and 
remove locking ring. 

9. Remove the fuel pump and bracket assembly. 

10. Remove seal gasket and discard. 

Installation 

1. Clean the fuel pump nfiounting flange and the 

fuel tank mounting Surface and seal ring 
groove. | 

2. Put a light coating of Long-Life Lubricant Cl AZ- 
19590-BA (ESA-M1C75-B) or equivalent 
grease on a new seal ring to hold it in place 
during assembly and install it in the fuel ring 
groove. 

3. Install fuel pump and sender assembly carefully 
to ensure that the filter is not damaged. Be sure 
that the locating keys are in keyways and the 
seal ring remains in place. 

4. Hold the fuel sender and sealing gasket in 
place, install and rotate the locking ring 
clockwise using Fuel Tank Lock Ring Wrench 
Tool T86T-9275A or equivalent. Find the fuel 
tank part number on the front bottom of the 
tank. 

a. For vehicles equipped with E59A-9002- 
CAE tank: Tighten the ring to 81-115 N-m 
(60-85 ft-lb). Wait five minutes and tighten 
again to 81-115 N-m (60-85 ft-lb). 

NOTE: For E59A-9002-CAE tanks use the same ring 
that was removed from the tank. Do not replace the 
ring with a ring from another tank. 


b. 


c. 


For E69A-90O2-PA tanks: Tighten the 
locking ring once to 109-153 N-m (80-113 
ft-lb). ' 

and Aerostar, tighten the 
ock ring to 54-61 N • m (40-45 


5. 


6 . 

7. 

8 - 

9. 

10. 


11 . 


For Ranger 
polyethylene 
ft-lb). 

Remove fuel tan| 
support tank whi 
vent line, and 
appropriate places 

Install tank in vehicle and tighten straps. 
Lower vehicle. 

Install filler tube 
Install a minimum! 


k from bench to vehicle and 
le connecting the fuel lines, 
electrical connectors to 


find attaching screws, 
of 38 liters (10 gallons) of fuel 
and check for lepks. 

Turn ignition key io RUN position for 3 seconds 
0 times) until pressure gauge 
(0 kPa (30 psi). Check for leaks 


repeatedly (5 to 
shows at least 24{C 
at fittings. 

Remove pressure gauge, start engine, and 
recheck for leaks. 


Inertia Switch 

This switch shuts op fuel to the engine in event of 
collision. Once the switch has shut off the fuel it 
must be manually reset to start engine. 

On Ranger and Bronco II vehicles, it is located on 
the toe-board to the right of the transmission hump. 

On Aerostar vehicles, it is located on the kick 
panel to the right of the front passenger seat. 

WARNING: IF YOU SEE OR SMELL GASOLINE 
AT ANY TIME OTHER THAN DURING FUELING, 
DO NOT RESET THE SWITCH. 


FUEL PUMP SWITCH ASSEI 
IN VEHICLE MUST HAVE 
RESET BUTTON ON TOP 


SCREW 



To Reset Switch 

1. Turn ignition switch to OFF. 

Check for leaking fuel in the engine 
compartment, fuel lines and tank(s). 

3. If no fuel leak is apparent, reset the switch by 
pushing the reset button on the top of the 
switch. 

few 


4. 


Turn ignition switch to START for a 
seconds, then to OFF. 


5. Again, check for 


leaking fuel. 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Filters 

3.0L EFI Engines—Aerostar 

NOTE: Ignition switch must be in OFF position 
before removing the filter. 

NOTE: Fuel filters used on all fuel injected 
applications are of one-piece construction and 
cannot be cleaned. Replace the filter if it becomes 
clogged or restricted. 

Fuel is filtered at two locations on Aerostar 
vehicles. 


Fuel Filter, In-Tank Fuel Pump 
Aerostar/Ranger 

A nylon filter element is mounted on the in-tank 
electric fuel pump inlet inside the fuel tank and is 
used to protect the fuel pump from fuel tank 
contaminants. 

To service the in-tank filter, remove the fuel pump 
as outlined in this Section. 


RETURN TUBE 


-OUTLET TUBE 


ELECTRONIC 

CONNECTOR 


VARIABLE 

RESISTOR 


-PUMP MOTOR 


FUEL FILTER - 


V4956-1B 


Fuel Filter, In-Line—All Vehicles 
EFI Filter—2.3L, 2.9L and 3.0L EFI Engines 

The fuel filter on EFI applications provides 
extremely fine filtration to protect the small metering 
orifices of the injector nozzles. The filter is a one- 
piece construction which cannot be cleaned. If the 
filter becomes clogged or restricted, it should be 
replaced. 


EFI engines with electric fuel pumps have art 
in-line fuel filter, located on the LH frame siderai! 
down stream from the fuel pump. 


AEROSTAR 



FILTER AND; 
BRACKET ASSEMBLY 
9B072 < 


TUBE 

ASSEMBLY 

9A274 


TUBE 

SSEMBIY 

[(REAR) 

9323 


SCREW AND 
WASHER 
11-16 Nm 
(96-144 IN-LB) 


V6300-1A 


NOTE: The in-line fuel filter should last the life of the 
vehicle under normal driving conditions. If the filter 
does need to be replaced, proceed as follows: 


Removal 

CAUTION: If the fuel filter is being serviced with 
the rear of the truck higher than the front, or if 
the tank is pressurized, fuel leakage or 
siphoning from the tank fuel lines could occur. 
To prevent this condition, maintain the vehicle 
front end at or above the level of the rear of 
vehicle. Also, relieve tank pressure by loosening 
the fuel fill cap. Cap should be retightened after 
pressure is relieved. If vehicle is warm, change 
the fuel filter before the pressure rebuilds. 

1. Shut engine off. De-pressurize fuel system. 
Refer to tie procedure in this Section. Use 
caution to prevent combustion from fuel 
spillage. 

2. Raise vehicle on hoist. 

3. Remove pjjsh connect fittings at both ends of 
fuel filter as outlined in this Section. Install new 
retainer clips in each push connect fitting. 

4. Remove filter from bracket by loosening filter 
retaining clamp enough to allow filter to pass 
through. 

NOTE: The "flow" arrow direction should be 
positioned as installed in bracket to ensure proper 
flow of fuel through the replacement filter. 
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REMOVAL AND INSTALLATION (Continued) 
Installation 

1. Install filter in bracket, ensuring proper direction 
of flow as noted by afrdw. Tighten clamp to 1.7- 
2.8 N m (15-25 in-lb). 

2. Install push connect fittings at both ends of filter 
as outlined in this Section. 

3. Lower vehicle. 

4. Start engine and check for leaks. 



Midship Fuel Tank—Aerostar 

Removal 

1. Drain fuel from fuel tank. 

2. Loosen fill pipe clamp. 

3. Remove bolt from rear strap and remove rear 
strap. 

4. Remove bolt from front strap and remove front 
strap. 

5. Remove feed and return lines from sender 
ports. 

6. Remove electrical connector from sender unit 
push connector. j 

7. Remove fuel vapor hdse from vapor valve. 

8. Lower rank from vehicle. 

9. Remove shield from ttrnk. 


Installation 

1. Attach fuel vapor hose to vapor valve. 

2. Install shield on tank. 

3. Position tank to vehicle and attach front strap to 
vehicle. 

4. Attach rear strap to vehicle. 

5. Install fuel lines to feed and return ports on 
sender. 

6. Install electrical connector to sender push 
connector. 

7. Install filler pipe in position. Tighten fill pipe 
clamp. 

8. Tighten front and rear strap bolts to 47-61 N * m 
(35-45 ft-lb.). T 
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REMOVAL AND INSTALLATION (Continued) 



NUT 
6-8 Nm 
(53-70 IN-LB) 


BOLT 
47-61 Nm 
(35-45 FT-LB) 


INSERT 

387089 



STRAP MUST BE INSTALLED IN BRACKET 
AS SHOWN TYPICAL 2 PLACES 
VIEW P 


m 


2-3 N m 
(18-27 IN-LB) 


PIPE 

ASSEMBLY 


ALIGN DIMPLE ON THE TOP 
OF PIPE WITH PAINT STRIP ON 
THE TOP OF HOSE 



BOLT 
2-3 N m 
(18-27 IN-LB) 



CAP 

ASSEMBLY 

9030 
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Midship Fuel Tank—Ranger 

Removal 

1. Drain fuel from fuel tank. 

2. Loosen fill pipe clamp. 

3. Remove bolts securing skid plate brackets to 
frame if so equipped. Remove skid plate and 
brackets as an assembly. 

4. Remove bolt and nut from rear strap and 
remove rear strap. 

5. Remove nut from front strap and remove front 
strap. 

6. Remove feed hose at sender push connector. 

7. Remove return hose at sender unit push 
connector. 

8. Remove fuel vapor hose from vapor valve. 

9. Lower tank from vehicle. 

10. Remove shield from tank. 

11. Remove front mounting bolt from vehicle by 
drilling hole in cab floor over bolt hole (drill 
dimple in floorpan). 


Installation 

1. 


2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 

10. 


Install front mounting bolt to vehicle. 

Attach rear strap to vehicle. 

Install shield on tank. 

Position tank to vehicle. Attach front strap to 
vehicle. 

Attach fuel vapor hose to vapor valve. 


Install feed and 
connector unit. 

Install filler pipe 
clamp. 

Install nut-to-fron 
25-30 N-m (18-20 ft-lb). 


(return hoses at sender push 
in position. Tighten fill pipe 
mounting bolt and tighten to 


Install bolt to re; 
Install skid platel 


r strap and tighten. 

and bracket assembly, if so 
equipped. Tighteln bolts to 30-41 N-m (25-30 


ft-lb). 




10-01-21 


Fuel Tank, Lines and Filters 


10-01-21 
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REMOVAL AND INSTALLATION (Continued) 


Aft Fuel Tank—Bronco II 


Removal 


1. Drain fuel from fuel tank. Remove skid plate, if 
so equipped. 


2. Remove two bolts from fuel tank support and 
straps. 


3. Loosen screw clamp from fill pipe. 

4. Lower fuel tank. 


5. Remove sender unit, vapor valve tubes and 
push connectors. 


REINFORCEMENT 


N800538-S2 


NUT-N620482 NUT-N620482 

TIGHTEN TO TIGHTEN TO 

37-50 N m 37-50 N-m 

(27-37 FT-LB) (27-37 FT-L8) 



FUEL TANK 
assembly 

9002 




BOLT 

N605909-S2 



BOLT 

N605802-S2 



• BOLT 
I605802-S2 


Installation 


Raise fuel tank and attach sender unit, vapor 
valve tubes, and push connectors. 


Install fuel filler pipe on tank. Tighten clamp to 
specifications. 


Attach two bolts to fuel tank support and straps 
and tighten. 


Install skid plate. Tighten mounting bolts and 
nuts to specification, if so equipped. 



Fuel Filler System—Aerostar 
Lower Fill Pipe Assembly 


Removal 


1. Remove fuel tank as outlined. 


2. Remove clamp which secures lower fill pipe to 
the fuel tank. 


3. Pull lower fill pipe from fuel pipe seal. 


Installation 


1. Push lower fill pipe into the fuel tank fill pipe 
seal until the lower fill pipe is fully seated (with 
dimple lines up with end of tab on fuel tank pipe 
seal), and secure clamp. 


Install fuel tank as outlined. 


Upper Fill Pipe Assembly 


Removal 


1. Drain fuel tank to the half-full level. 


2. Remove three screws which secure the pipe 
assembly to the body side. 


Loosen clamp that secures the outer fill hose to 
the lower fill pipe jissembly. 


4. Disconnect the fill nose from the lower i 
assembly. 


5. Remove the upper fill pipe assembly by pulling 
the assembly up through the body side. 


6. If required, the cap and tether assembly may be 
slipped off of the pipe assembly by pulling on 
the tether. 


Installation 


1. Insert fill pipe assembly through body side 
opening while guiding inner hose into the lower 
fill pipe assembly. 


2. Secure the fill pipe assembly to the body side 
with three screws. 


3. Position outer fill hose on lower fill pipe 
assembly and secure clamp. 


4. Push cap tether over fill pipe assembly and 
install cap to the fill pipe assembly. 


NOTE: Fuel tank must be less than half full before 
removing the upper fuel fill pipe. 

NOTE: Fuel tank must be removed before lower fill 
pipe can be removed from the fuel tank. 
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REMOVAL AND INSTALLATION (Continued) 


Fuel Filler System—Ranger/Bronco II 

Removal 

1. Loosen screw attaching fuel filler hose to tank. 

2. Remove fuel cap from fuel filler pipe assembly. 

3. Remove three screws attaching tether (non¬ 
locking caps only) and filler pipe assembly. 

4. Detach fuel filler system from tank spud and 
remove through frame rail/body side void. 





SCREW ' 

N802826-S2 
TIGHTEN TO 
2-3 N-m 
VIEW Z <18-26 IN-LB) 


PIPE ASSEMBLY 
9034 


BRONCO N 


1 INSTALLATION WITH MOSHV FUEL TANK 
_MAJN VIEW 

AFT AXLE 
FUEL TANK 
ASSEMBLY-9104 



SCREW 
N802826-S2 
TIGHTEN TO 
2-3 N-m 
<18-26 IN-LB) 


MSTALLAT10N WITH AFT AXLE FUB. TANK 
(SAME AS MAIN VEW EXCEPT AS SHOWN) 


PIPE 



VIEWY 


SCREW 

N802826-S55M 



CAP-9030 


SHOWING FUB. CAP 
ANO STRAP LOCATION 
VIEW Z 


V4087-2E 


Installation 


1. Attach fuel filler system to tank spud. 

2. Replace three screws attaching tether (non¬ 
locking caps only) and the filler pipe to body 
housing. Tighten screws to 2.0-3.0'N-m (15-27 
in-lb). 

3. Attach fuel cap to fuel filler pipe assembly. 

4. Tighten screw clamp attaching fuel filler hose to 
3-4 N-m (25-35 in-lb). 
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MAJOR SERVICE OPERATIONS 


Fuel Tanks 

Fuel tanks do not require special service NOTE: Take care not 

procedures and may be steam-cleaned and/or touch plastic as it will 

serviced using standard procedures. After cleaning, direct steam jet at or 

allow to thoroughly air dry. The vapor separator prolonged period as ii 

assembly should be replaced. Replace fuel tank . 

strap bolts. Vapor separator seal and fuel fill pipe 
seal must be replaced. Failure to do so may result in 
tank leak. 

to let steam cleaning tubing 
damage/distort tank. Do not 
e spot on plastic tank for a 
may damage/distort tank. 


Fuel Lines—Repairing 

Vehicles equipped with nylon fuel tubes and push 
connect fittings have three types of service that can 
be performed to the fuel lines; replacing nylon tubing 
(splicing nylon to nylon), repfacing push connector 
fittings, and replacing damaged push connect tube 
end. The three methods follow: 

Splicing Nylon to Nylon 

1. Relieve fuel system pressure as outlined. Read 

cautionary note prior to relieving pressurized 
fuel system. [ 

2. Cut out damaged section of tubing and retain as 
a guide. 

3. Cut a section of service tubing (type 11 or 12 
nylon available in 6.3mm (1/4 inch), 9.5mm 
(3/8 inch) and 7.9mm (5/16 inch)) to the same 
length as the damaged section of tubing. 

4. Select the proper (6.3mm (1 14 inch), 9.5 mm 
(3/8 inch), and 7.9mm (5/16 inch)) barbed 
connectors for completing the splice. Two 
connectors are required for each splice. 

! ; 7 ' ■■ 


4 - 


NOTE: Use Rotund^ 
Connector Tool 134-01 
9.5mm (3/8 inch) and 
connectors are used 
and 7.9mm (5/16 ii 


5. 


6 . 


7. 


8 . 


Plastic Fuel Line Fitting 
0001 to facilitate repairs. The 
' 7.9mm (5/16 inch) barbed 
splicing, 9.5mm (3/8 inch) 
EFI tubing. 


fior 


inch) 

Install the barbed connectors into each end of 
the replacement tubing using boiling water as 
outlined. 

Install clips onto any tubes which might be 
difficult to access once the final splices are 
completed. 

Complete the splice of the replacement nylon 
to the original nylon tubing at both ends. (Use 
the boiling water hnethod mentioned to get the 
required number pf barbs engaged.) 

ng clips which were removed 
id check that the tubes are 
Inal clips. 

Icheck for leaks. 


Install any remainfi 
for this service an 
secure in the oric|ii 


9. Start engine and 








MAJOR SERVICE OPERATIONS (Continued) 


Replacing Damaged Push Connectors 

1. Relieve fuel system pressure as outlined. Read 2. Disconnect the damaged push connector. Be 

cautionary note prior to relieving pressurized sure to bend the shipping tab to the side before 

fuel system. removing regaining clip. 

NOTE: Damaged push connectors must be 3. Select the proper size replacement push 
discarded and replaced with new push connectors. connector aid nylon tube assembly. 

If only the retaining clip is damaged, replace the clip. 



4. 


5. 


Cut out a section of the original nylon tube to 
the same length as the nylon tube attached to 
the new push connector. 

Install proper barbed connector into the 
replacement nylon assembly. 

NOTE: Use Rotunda Plastic Fuel Line Fitting 
Connector Tool 134-00001 to facilitate repairs. The 
7.9mm (5/16 inch) barbed connector is used for 
splicing 9.5mm (3/8 inch), and 7.9mm (5/16 inch) 
EFI tubing. 


6. 


Complete th 
connector 


to 


7. 


8 . 


9. 


Connect thp 
mating con 

Check that 
securing the 

Start engine 


e splice by connecting the barbed 
the original nylon. 

new connector assembly to the 
hector. 


7.938mm (5/16 INCH) AND 9.525mm (3/8 INCH) 5-BARB CONNEl 



ENGAGE ALL BARBS OF 
THE 5-BARB CONNECTOR 



7.938mm (5/16 INCH) AND 
9.525mm (3/8 INCH) TUBING SPLICE-EFI 


6.35mm (1/4 INCH) 2-BARB CONNECTORS 


ORIGINAL 

TUBING 


uisiilissiji 


ENGAGE ALL BARBS OF 
THE 2-BARB CONNECTOR 






,35mm (1/4 INCH) TUBING SPUCE 


the underbody clips are properly 
fuel tubes. 


and check for fuel leaks. 


CTOR 


EFI 

NYLON TUBING 


REPLACEMENT 
NYLON TUBING 


ORIGINAL 

TUBING 


REP! 

NYL 


. REPLACEMENT 
YLON TUBING 


V474B-2C 


























Replacing Damaged Steel Push Connect Tube 

Ends 

1. Relieve fuel system pressure as outlined. Read 
cautionary note prior to relieving pressurized 
fuel system. 

2. Using a tube cutter, remove the damaged push 
connect tube end at a convenient distance from 
the end. 

NOTE: Allow for adequate room to tighten a union 

with a wrench at this location. 

3. Choose a proper replacement push connect 
tube end. 

4. If required, form the new tube end to the same 
shape as the damaged tube end which was 
removed. 


5. Select the proper size union and attach the new 
steel tube end to the original tube. 

6. Clean off the steel tube end and replace the 
push connector onto the tube. (A new retainer 
clip is recommenced.) 

7. Check that the underbody clips are properly 
securing the fuel ■ bes. 

8. Start engine and check for leaks. 


SPECIFICATIONS 


ROTUNDA EQUIPMENT 


SPECIAL SERVICE TOOLS 


Modal 

Description 

034-00002 

Gasoline Storage Tanker 

134-00001 

Plastic Fuel Line Fitting Connector Tool 

007-00001 

Digital Volt-Ohmmeter 

018-00003 

Safety Can 


CV4054-1C 


FUEL TANKS - CAPACITY IN LITERS (GALLONS) 


Tool Number 

E 


T82L-9500-AH 

Quick Disconnect Tool 

D87L-9280-8 

Spring Lock Coupling Tool — 1/2 Inch 

T83P-19623-C 

E 

ing Lock Coupling Tool — 5/8 Inch 

087L-9280-A 

Spi 

ing Lock Coupling Tool — 3/8 Inch 

T806-9974-B 

Fuel Pressure Gauge 

T85L-9974-A 

Exl 

ension Hose 

T86T-9275-A 

Fu. 

i Tank Lock Ring Wrench 


Vehicle 

Location 


Tank Capacity 

Ranger 

Midship — SWB, LWB, S.C. 


64.4 (17.0) 

Midship-LWB 


79.5(21.0) 

Bronco II 

Aft of Rear Axle 


87.1 (23.0) 

Ranger Super Cab 

Midship 


64.4 (17.0) 

Aerostar (Standard) 

Midship 


64.35 (17.0) 

Asrostar (Extended Van) 1 

Midship 


79.5 (21.0) 


CV51C8-10 


CV4933-2D 


















































SECTION 10-02 Foot Operated Acceleration Control 


SUBJECT PAGE SUBJECT 

ADJUSTMENTS REMOVAL AND INSTALLATION (Cont'd.) 

Kickdown Cable.10-02-2 Kickdown Cable. 

DESCRIPTION.10-02-1 Throttle Cable . 

DIAGNOSIS .10-02-1 VEHICLE APPLICATION. 


REMOVAL AND INSTALLATION 


PAGE 


10-02-5 

10 - 02-2 

10 - 02-1 


Accelerator Pedal.10-02-4 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 

DESCRIPTION 

The throttle cable is routed from the accelerator 
pedal to the throttle lever. The kickdown cable is 
routed from the automatic transmission kickdown 
lever to the accelerator pedal. 

DIAGNOSIS 


ACCELERATOR PEDAL TO THROTTLE BODY _ 

• Accelerator pedal is hard to push • Disconnect cable end from ball stud at throttle body ensuring the 

down or has a rough/raspy or disconnected end of the cable or its spring does not come into contact 

sticky feel. with any of the surrounding parts. 

• Operate the pedal by hand, observing and feeling that the full pedal range 
of travel is not restricted by the dash panel insulator or carpet/mat/ 
padding. If full pedal travel to WOT is restricted, adjust insulator and/or 
trim items as required. 

• Operate the pedal by foot. 

• If cable operation is smooth, refer to the throttle body diagnosis 
procedures in the appropriate section in the Engine/Emissions Diagnosis 
Manual, Vol. H*. 

• If the condition reoccurs (being sure disconnected end of cable has not 
come into contact with anything), check the foot pedal assembly for free 

_ operation. If the pedal operation is free, replace the cable. _ 

• High engine idle speed. • If the cable ball socket extends beyond the throttle lever ball stud, refer to 

the throttle body diagnosis procedures in the appropriate section in the 
Engine/Emissions Diagnosis Manual, Vol H*. 

• If the socket does not extend beyond the stud, check the foot pedal 
assembly for free operation (free from ca rpet, mats, wiring, etc. contact). If 

__ the pedal operation is free, replace the cable. 

NOTE: Accelerator cable should not be lubricated and it is not serviceable. 

’Can be purchased as a separate item. 


CV4247-2E 

























10 - 02-2 


Foot Operated Acceleration Control 


10 - 02-2 


ADJUSTMENTS 


Kickdown Cable 

The kickdown cable for the automatic 
transmission is self-adjusting. The cable 
automatically adjusts to the proper length after 
installation by depressing the accelerator pedal to 
the floor. Note: For vehicles that are equipped with 
automatic transmissions—if transmission kickdown 
at wide open throttle is difficult to achieve, requiring 
excessive effort or kickdown is not attained - check 


to make sure that aftermarket floormats have not 
been installed or mispositioned behind or under the 
accelerator pedal pad or shaft, which could result in 
the above listed symptoms by restricting full pedal 
movement. Refer to removal and installation 
procedure for initial adjustment after servicing the 
cable. 


REMOVAL AND INSTALLATION 


NOTE: Unless otherwise noted, procedures apply to 
all vehicles. 

Throttle Cable 
Removal 

1. Remove the throttle linkage shield. 

2. Disconnect throttle cable from throttle lever at 
throttle body. 


3. 


4. 


5. 


Remove throttle 
manifold. 


cable from bracket on intake 


From inside vehi 
from top of ao 


icle, remove throttle cable end 
celerator pedal. 


Collapse retain* 
throttle cable 
compartment. 


ng clips at dash panel and push 
through dash panel into engine 
Remove cable assembly. 


AEROSTAft - 3.0L ENGINE 


ACCELERATOR 
CABLE ASSEMBLY 
9A758 













10-02-3 


Foot Operated Acceleration Control 


10-02-3 


REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Install throttle cable through dash panel into 
passenger compartment, making sure retaining 
clips are fully seated. 

2. From inside vehicle, attach throttle cable end to 
accelerator pedal, seating returner on cable 
end onto pedal shaft. 

3. Install throttle cable in attaching bracket on 
intake manifold, making sure that tab or pin on 
throttle cable aligns with hole in bracket. 


4. 

5. 

6 . 


Attach throttle cable end to throttle lever at 
throttle body. 


Install throttle linkage shield. 


Adjust kickdo* 
outlined. 


n cable, if so equipped, as 


RANGER - 2.3L ENGINE 



FRONT OF VEHICLE 



BRACKET 

ASSEMBLY 

9728 


BOLT 

N605786-S2 
TIGHTEN TO 
21-27 Nm 
(15-20 FT-LBI 


SCREW 
N611059-S2 
TIGHTEN TO 
4.7-8 5 N-m 
13.5-6.3 FT-LB) 


THROTTLE 

CABLE 



ACCELERATOR 

PEDAL 

9726 


SCREW-N804397-S190 
TIGHTEN TO 
8-12 N m 
(6-8 FT-LB) 


VIEW Y 


V4861-2E 


10 - 02-4 


Foot Operated Acceleration Control 


10 - 02-4 


REMOVAL AND INSTALLATION (Continued) 



Accelerator Pedal 

Removal 

1. Disconnect throttle cable from accelerator 
pedal. 

2. Disconnect kickdown cable from accelerator 
pedal, if so equipped. 

3. Remove bolt attaching pedal to dash panel and 
remove pedal. 

Installation 

1. Position accelerator pedal to dash panel and 
install attaching bolt and J-nut. Tighten to 8-12 
N m (6-8 ft-lb). 

2. Connect throttle cable and kicked own cable to 
accelerator pedal. 


THROTTLE 

CABLE 

9A76R 



ACCELERATOR 

PEDAL 

9726 


KICKDOWN 

CABLE 














10-02-5 Foot Operated Acceleration Control 10-02-5 


REMOVAL AND INSTALLATION (Continued) 


Kickdown Cable 

Removal 

1. Note cable routing before removal. Cable is 
routed upward along bell housing, between 
valve cover and distributor, and under spark 
plug wires. 

2. From below the vehicle, disconnect the 
kickdown cable end from ball stud on kickdown 
lever at transmission! 




10-02-6 


Foot Operated Acceleration Control 


10-02-6 


















10-03-1 


Automatic Vehicle Speed Control 


10-03-1 


SECTION 10-03 Automatic Vehicle 


SUBJECT PAGE SUBJECT 


Speed Control 


PAGE 


ADJUSTMENTS 

Actuator Cable. 

Vacuum Dump Valve.... 

DESCRIPTION AND OPERATION 

Speed Control. 

DIAGNOSIS AND TESTING 

Amplifier Test .. 

Brakelamp Switch and Circuit Test 
Circuits and Control Switches Test 

Clutch Switch Test. 

Diagnosis Charts. 

Horn Relay Circuit Test .. 

Road Test.1. 

Servo Assembly Test .. . .. 

Simulated Road Test 


. 10-03-6 
. 10-03-6 

. 10-03-1 

10-03-20 
10-03-21 
10-03-15 
10-03-21 
. 10-03-6 
10-03-16 
10-03-21 
10-03-20 
10-03-20 


DIAGNOSIS AND TESTING (Cont'd.) 

Speed Sensor Test. 

Vacuum Dump Valve Test ...... 

Visual Inspection 1. 

REMOVAL AND INSTALLATION 

Actuator Cable .. 1. 

Amplifier Assembljy 
Clutch Switch ... 

Control Switches 
Ground Brush .. 

Servo Assembly 
Speed Sensor .. 

Vacuum Dump Valv 
SPECIFICATIONS .J, 

VEHICLE APPLICATIC 


10-03-19 
10-03-21 
. 10-03-6 

10-03-23 
10-03-22 
10-03-25 
10-03-22 
10-03-24 
10-03-22 
10-03-22 
10-03-23 
10-03-25 
. 10-03-1 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION AND OPERATION 


Speed Control 

The speed control system is composed of the 
ON/OFF switch and SET/ACCL, CST (COAST) and 
RSM (RESUME) switches, a servo (throttle 
actuator) assembly, a speed sensor, a clutch switch 
(manual transmissions), an amplifier assembly 
vacuum dump valve and necessary wires and 
vacuum hoses to connect the components. The 
switches are Ideated in the steering wheel horn pad. 



































10-03-2 


Automatic Vehicle Speed Control 


10-03-2 


DESCRIPTION AND OPERATION (Continued) 


The amplifier assembly is located below the 
steering column on the instrument panel 
reinforcement. 

NOTE: Some models will have the speed control 
amplifier located below the EEC module. 


AMPLIFIER INSTALLATION - AEROSTAT! 


SPEED CONTROL 
AMPLIFIER-90644 


STEERING COLUMN 
BRUSH ASSEMBLY 


WIRING 

ASSEMBLY 

9A840 


1 \_. 


/.Fl 



/ s= e Sv «i / 


HZ.— 




WIRING 

ASSEMBLY 

9A840 


WIRING 

ASSEMBLY 







10-03-3 


Automatic Vehicle Speed Control 


10-03-3 


DESCRIPTION AND OPERATION (Continued) 


INSTRUMENT 

PANEL 


AMPLIFIER AND 
BRACKET. 
ASSEMBLY 
9D843 


AMPLIFIER INSTALLATION 
RANGER/BRONCO H 


WIRING 

ASSEMBLY 

14401 



AMPLIFIER AND 
BRACKET ASSEMBLY 
9D843 



VIEW SHOWING WIRMG CONNECTION TO 
| AMPLIFIER ASSEMBLY FOR SPEED CONTROL SYSTEM 
VIEW A 


WIRE FOR 
GLOVE BOX 
COURTESY LAMP 


CONNECTOR 






10-03-4 


10-03-4 Automatic Vehicle Speed Control 


DESCRIPTION AND OPERATION (Continued) 


The servo assembly (throttle actuator) is mounted 
in the engine compartment and is connected to the 
throttle linkage with an actuator cable. The servo 
assembly is connected to the speed control 
amplifier through the 9A840 wiring harness. 

NOTE: Some vehicles may have a servo assembly 
equipped with a twelve inch wiring pigtail in place of 
the connector in the side of the servo. 



SERVO INSTALLATION - RANGER/BRONCO II 



THROTTLE ACTUATOR 

ACTUATOR CABLE 

LINKAGE 


OF VEHICLE 



L6078-2A 














10-03-6 Automatic Vehicle Speed! Control 


DESCRIPTION AND OPERATION (Continued) 


10-03-6 


Ground Brush 

The speed control ground brush assembly 
provides an electrical ground path between the 
steering wheel and steering column. 


STEERING COLUMN 
ASSEMBLY-30529 


HANDLE AND 
SHANK ASSEMBLY 
3F609 

TIGHTEN TO 
3-5 N m 
(26-44 IN-LB) 



STEERING 

COLUMN 

SHROUD 

3530 


NOTE: LOCATE RH TAB ON COLUMN 

ASSEMBLY AND SQUEEZE PART 
ABOUT ARROWS "A" AND "B" 
SWING LH TAB INTO POSITION 
AS SHOWN. 


SPEED CONTROL 
BRUSH ASSEMBLY 
9C899 


STEERING 
COLUMN 
SHROUD 
TILT COLLAR 
3K766 


INSTALLATION FOR TILT COLUMN ONLY 


L4768-1A 


ADJUSTMENTS 


Actuator Cable 

1. Remove cable retaining clip. 

2. Disengage throttle positioner. 

3. Set engine at hot idle. 

4. Pull on actuator cable tb take up any slack. 
Maintain a light tension on cable. 

5. While holding cable, insert cable retaining clip 
and snap securely. 


Vacuum Dump Valve j 

1. Firmly hold the brake pedal in the up (released) 
position. 

2. Push in dump valve until valve bottoms against 
pad on brake pedal. 

3. Dump valve housing must clear white plastic 
pad on brake pedal by 1.27-2.54mm (0.050-0.1 
inch) with brake pedal pulled to rearmost 
position. 



PAD ON BRAKE PEDAL WITH 
BRAKE PEDAL PULLED TO 
REARMOST POSITION. 

L3466-1A 


DIAGNOSIS AND TES' 

riNG 

Visual Inspection 

A visual inspection 
system diagnosis, and 
undertaking any of 
procedures. When perl 
check all items for ab 
bare, broken or discon 
vacuum hoses. For th 
function properly, it 
speedometer cable be p 
attached. All vacuum 
attached and routed wi 
The servo (throttle acl 
should operate freely £ 
cable is pre-adjusted 
slack. If re-adjustment i 
be adjusted as tight as p 
throttle plate or increasi 
connections must be 
wiring harness must 
for frayed wiring in 
shorts. Any problem) 
inspection should be cc 
: of the speed control sy 

s an important part of the 
should be performed before 
the following diagnostic 
orming a visual inspection, 
normal conditions such as 
lected wires and damaged 

3 speed control system to 
is necessary that the 
iroperly routed and securely 
hoses must be securely 
:h no sharp bends or kinks, 
uator) and throttle linkage 
nd smoothly. The actuator 
vith a 2.4mm (0.094 inch) 
s required, the cable should 
ossible without opening the 
lg the idle speed. Electrical 
complete and tight. The 
)e properly routed. Look 
sulation or evidence of 
s revealed by the visual 
rrected before further tests 
stem are made. 



Diagnosis Charts 



NOTE: Diagnosis may 
following diagnosis cha 
Speed Control Tester 0 


be performed using the 
idrts or by using a Rotunda 
107-00013 or equivalent. 


The following diagt(i' 
troubleshooting the sp 


osis charts will help in 
control system. 


bed 




















10-03-7 Automatic Vehicle Speed Control 

10-03-7 

DIAGNOSIS AND TESTING (Continued) 

SPEED CONTROL DOES NOT WORK 

-- *•*»-*•*- '■ ~:" c ‘' ’ 


{ TEST STEP 

RESULT 

► 

ACTION TO TAKE 

AO 

VERIFY THE COI 

MDITION 



GOtoAI. 

A1 

CHECK CONNECTIONS 





• Check all electrical and vacuum connections. 


©► 

GO to A2. 


.. • ‘ 

___ 



REPAIR or REPLACE 
as required. 

A2 

CHECK BRAKELAMP 




• Press brake pedal. 

• Check to see that brakelamp is operating. (Speed 
control uses bulb filaments as reference to ground.) 


©► 

GO to A2a. 

SERVICE brakelamp 
circuit. 

A2a 

CHECK HORN 



■H 



• Press horn pad. 

• Check if horn sounds. 

1 ' 


i 

GO to A3 if manual 
transmission. If 

Automatic GO to A4. 






Perform horn relay circuit 
test. 

A3 

CHECK CLUTCH 
TRANSMISSION) 

SWITCH (MANUAL 


BBS 



• Check clutch switch for proper operation. 


©► 

GO to A4. 






SERVICE as required. 

A4 

CHECK ACTUATOR CABLE 


■ 


• Check actuator cable adjustment. 

• Check that actuator cable is connected at engine 
and servo ends. 


Ml 3 

GO to AS. 

ADJUST, CONNECT or 
REPLACE as required. 

A5 

CHECK ACTUATOR CABLE OPERATION 





• Check the actuator cable for proper operation. 


mu 

GO to A6. 





m 

CLEAN, SERVICE or 
REPLACE. 

AS 

CHECK VACUUM 




• Check vacuum at servo. 

NOTE: 2.5 inches of Hg (1.22 psi) is minimum vacuum 
for normal servo operation. 


©► 

GO to A8. 

GO to A7. 

A7 

CHECK DUMP VALVE 





• Check vacuum dump valve. 


H 

SERVICE or REPLACE 
vacuum hose as 
required. 






SERVICE or ADJUST as 
required. 


CL4213-2D 














































10-93-3 


Automatic Vehicle Speed Control 


10-03-8 


DIAGNOSIS AND TESTING (Continued) 


SPEED CONTROL DOES NOT WORK (Continued) 


| TEST STEP 

RESULT 

c 

ACTION TO TAKE 

A8 

PERFORM CONTROL SWITCHES AND CIRCUIT 
TESTS 





• Perform control switches and circuit tests as 
described in this Section. 


► 

GO to AS. 



0 

► 

SERVICE or REPLACE 
switches or circuits as 
required. 

m 

PERFORM SERVO TESTS 





• Perform servo tests as described in this Section. 


► 

GO to A10. 



0 

► 

REPLACE servo. 

A10 

PERFORM SPEED SENSOR TEST 





• Perform speed sensor test as described in this 
Section. 


► 

GO to All. 


*sk. ■ • a . i f * 

0 

► 

REPLACE speed 
sensor. 

All 

PERFORM AMPLIFIER TEST 


jg 



• Perform amplifier test as described in this Section 
(Substitution) 

Problem corrected i 

2 

INSTALL a new 
amplifier. 


■ 1 h ' 

Problem not corrected 

i 

EXAMINE all connectors 
carefully for proper 
contact. REPAIR as 
required. REMOVE 
substitute amplifier. 


CL4214-2B 
























10-03-9 


Automatic Vehicle Speed Control 


10-03-9 


DIAGNOSIS AND TESTING (Continued) 

SPEED CONTROL OPERATION IS INTERMITTENT 


TEST STEP 


► 

ACTION TO TAKE 

BO VERIFY THE CONDITION 



GO to B1. 

• Note carefully when intermittent action occurs. 

B1 INSPECT VISUALLY 

If intermittent actio 
occurs while cruisi 

If intermittent actioi 
occurs while using 
control buttons or 
turning steering wf 

► 

'g 

► 

eel 

GO to B2. 

GO to B4. 

• Perform visual inspection test. 

B2 CHECK VACUUM TO SERVO 


■ 

GO to B3. 

REPAIR vacuum supply. 

• Check vacuum supply to servo. 

NOTE: 2.5 inches bf Hg (8.42 KPA) is minimum 
vacuum for norma) servo operation. The vacuum 
source hose is attached to the 7.9 mm (5/16 inch) 
engine vacuum-fittjed port. 

B3 PERFORM SERVO ASSEMBLY TEST 


I 

SUBSTITUTE known 
good amplifier if OK — 
properly INSTALL 
amplifier. 

REPLACE servo 
assembly. 

• Perform servo assembly test. Lightly tap servo body 
while making test. 

B4 PERFORM CONTROL SWITCHES AND CIRCUIT 
TESTS 


1 

1 

SUBSTITUTE known 
good amplifier if OK — 
properly INSTALL 
amplifier. 

REPAIR circuits, 

REPLACE speed control 
switch assembly. CLEAN 
or SERVICE three 
copper brushes and 
steering wheel rings. 

• Perform control switches and circuit tests as 
described in this Section. 


CL4689-2E 























DIAGNOSIS AND TESTING (Continued) 


SPEED CONTROL OPERATES BUT DOES NOT RESUME, ACCELERATE OR 


TEST STEP 


VERIFY THE CONDITION 


Cl INSPECT VISUALLY 


• Perform visual inspection test. 


C2 PERFORM CONTROL SWITCH TEST 


• Perform control switch test as described in this 
Section. 


PERFORM SERVO ASSEMBLY TEST 


• Perform servo assembly test as described in this 
Section. 


C4 I PERFORM AMPLIFIER TEST 


• Perform amplifier test as described in this Section. 


RESULT 



AST DOWN PROPERLY 


ACTION TO TAKE 


GO to Cl. 


GO to C2. 

REPAIR or REPLACE 
affected circuit. 


GO to C3. 

REPAIR or REPLACE 
control switches as 
required. 


GO to C4. 

REPLACE servo 
assembly. 


REPLACE amplifier. 

CHECK circuit 
connectors for proper 
contacts. SERVICE as 
required. 
























DIAGNOSIS AND TESTING (Continued) 

SPEED CONTINUOUSLY CHANGES UP AND DOWN 


TEST STEP 

RESULT 

► 

ACTION TO TAKE 

E3 

VERIFY CONDITION 

"j 


GO to D1. 

eh 

CHECK ACTUATOR CABLE 



GO to D2 

SERVICE or ADJUST as 
required. 

• Check actuator cable for proper operation. 

D2 TEST SERVO 



GO to D3. 

REPLACE as required. 

• Perform servo test as described in this Section. 

D3 CHECK SPEEDOMETER CABLES 


SB 

12 

GO to D4. 

SERVICE as required. 

• Check speedometer cables for proper routing, no 
sharp bends or binding. 

D4 CHECK SPEED SENSOR/SPEEDO GEAR 


m 

m 

GO to D5. 

REPLACE speed sensor, 
or speedo gear. 

• Check speed sensor for free operation. 

Check for a defective speedo gear. Coil resistance 
is approximately 2000. At 30 mph, output voltage is 
constantly in the range of 2.5-4.9 volts RMS with a 
4KO resistance load. 

D5 TEST SENSOR 

i 

12 

GO to D6. 

REPLACE speed sensor. 

• Perform sensor test as described in this Section. 

D6 CHECK VACUUM DUMP VALVE 

( 

( 

u 

GO to D7. 

SERVICE or ADJUST as 
required. 

• Check vacuum dump valve. 

D7 TEST AMPLIFIER 

Corrects problem 

Does not correct 
problem 

► 

► 

REPLACE amplifier. 

CHECK circuit 
connections for good 
contacts and CHECK 
servo feedback wiring for 
correct color code 
location and open or 
shorted wiring. SERVICE 
as required. 

• Perform amplifier test as described in this Section. 




































10-03-12 


Automatic Vehicle Speed Control 


10-03-12 


DIAGNOSIS AND TESTING (Continued) 


SPEED CONTROL DOES NOT DISENGAGE 
WHEN BRAKES ARE APPLIED 


TEST STEP 

RESULT 

B 

ACTION TO TAKE 

E0 

VERIFY THE CONDITION 

"1 


GO to El. 

El 

CHECK STOPLAMPS ; 


i 

1 

GO to E2. 

SERVICE stoplamp 
circuit as required. Verify 
fuses are not open. GO 
to E2. 

• Apply brakes and observe stoplamps. 

E2 CHECK DUMP VALVE 

l 

t 

GO to E3. 

ADJUST or SERVICE as 
required. 

• Check vacuum dump valve. 

E3 CHECK SERVO 

1 

1 

1 

GO to E4. 

REPAIR linkage or 
REPLACE servo as 
required. 

• Check servo operation and linkage. 

E4 TEST AMPLIFIER 

Corrects problem 

Does not correct 
problem 

s 

REPLACE amplifier. 

CHECK contacts of 
electrical connector. 
REPAIR as required. 

• Perform amplifier test as described in this Section. 


CL4217-2C 



























10-03-13 


Automatic Vehicle Speed Control 


10-03-13 


DIAGNOSIS AND TESTING (Continued) 

SPEED WILL NOT SET IN SYSTEM 



CL4218-2B 




















































SPEED CONTROL SYSTEM DOES NOT DISENGAGE WHEN CLUTCH PEDJ 

L IS DEPRESSED 

(MANUAL TRANSMISSION ONLY) 



r 

TEST STEP 

RESULT 

► 

ACTION TO TAKE 




Ik, 

► 

► 

SERVICE or REPLACE 
wire assembly 9A840 as 
required. 

SERVICE or REPLACE 
as required. 


• Verify system disengages when stoplamp switch is 

activated. ! 

• Check clutch switch operation. 


SPEED GRADUALLY INCREASES OR DECREASES AFTER SPE 

CL4369-2B 

ED IS SET 


| TEST STEP 

RESULT 

£ 

ACTION TO TAKE 



jfl 1 

I 


GO to HI. 

ADJUST or CORRECT 
as required. 

• Check accelerator action and actuator cable 
adjustment. 

HI CHECK DUMP VALVE 


6 

GO to H2. 

ADJUST or SERVICE as 
required. 

• Check vacuum dump valve. 

H2 TEST SERVO 



PERFORM amplifier 
test. REPLACE if 
required. 

REPLACE servo. 

• Perform servo test. 


NOTE: Poor speed control performance may be due to engine torque limitations dependir 
wind, altitude, etc. 

g on terrain, speed, payload, 

CL4219-2B 


■hhmmmmi 

Speed Decreases—On Steep Grades or Under 

Heavy Loads 

Verify that a complaint regarding a decrease in system (speed contr< 

speed up steep grades or under heavy-load vacuum leak or vacuunji 

conditions is not caused by a powertrain limitation. 5/16 inch port, a dama 

To verify, conduct a road test. Set the speed at set speed cannot 

about 88.5 km/h (55 mph) and proceed up a steep transmission kickdown 

grade. When the speed decreases 6.4 to 9.7 km/h normal and the power 

(4 to 6 mph), manually accelerate the vehicle. Verify factor, 

that the vehicle can maintain the set speed without NOTE- When the vein 

causing transmission kickdown (a transmission 16 1 km/h (10 mDhi be 

down-shift is acceptable with overdrive control svstemwHI bvl 

transmissions). If set speed can be maintained tn the canreiiAtinn that 

manually, a problem exists with the speed control are activated 

>1 cable needs adjustment, 
source not connected to the 
ged servo or amplifier, etc). If 
ie maintained without a 
the speed control system is 
train capacity is the limiting 

cle speed decreases about 
ow the set speed, the speed 
esign, cancel control (similar 
occurs when the stoplamps 
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DIAGNOSIS AND TESTING (Continued) 


Circuits and Control Switches Test 

1. Check stoplamp circuit by depressing brake 
pedal. If stoplamps do not light, conduct 
Brakelight Switch and Circuit Test. If stoplamps 
light, go to Step 2. 

2. Press horn pad to sound horn. If horn does not 
sound, conduct Horn Relay and Circuit Test. If 
horn sounds, go to Step 3. 

3. Locate the 6-pin (smaller) connector at the 
speed control amplifier. 

4. With the ignition off and the 6-pin connector still 
connected to the amplifier, connect the ground 
lead of the Rotunda Digital Volt-Ohmmeter 007- 
00001 or equivalent to the amplifier ground 
wire; 57 (BK) wire (Ranger/Bronco II) or the 397 
(BK/W) wire (Aerostar). Check resistance to a 
known ground to ensure amplifier is grounded. 
If amplifier is not grounded, repair and re-test. If 
amplifier is properly grounded, turn ignition 
switch to ON or ACC and make following circuit 
voltage checks: 

a. Check for 12V at 296 (W/P) wire. If 12V not 
present, check speed control fuse and 296 
wire continuity. If 12V present, go to 4b. 

b. Depress brake pedal and check for 12V at 
the 511 (LG) circuit (Ranger/Bronco II) or 
the 810 (R/LG) circuit (Aerostar). If 12V not 
present and the stoplamps light (as 
checked in Step 1). check continuity 
between the stoplamp switch and the 
amplifier and repair as necessary. If 
continuity is present, replace amplifier and 
retest. If 12V is present, go to 4c. 

c. Check for approximately 7.8V at 151 (LB/ 
BK) wire. If 7.8V not present with amplifier 
properly grounded and 12V at 296 (W/P) 
wire verified, chock for ON button sticking 
(if 12V present) or a short circuit to ground 
on the 151 (LB/BK) wire between the 
amplifier and the steering column brush 
assembly (if 0V present). If both the ON 
button and the 151 wire are functioning 
properly, replace amplifier and repeat test. 
If 7.8V present, go to Step 4d. 

d. Check for following voltages between the 
151 (LB/BK) wire and amplifier ground 
while turning the steering wheel 1/4 turn 
left and right with the indicated horn pad 
switch depressed: 


Horn Pad Switches 


(No Button Pressed) 


ON 


Approximately 
Voltage (Volts) 


7.8 



If values are incorrect or fluctuate, go to Step 5. If 
values are correct, the hom pad switches are 
operating properly] go to Step 10. 

5. Turn ignition Switch OFF and disconnect the 
6-pin connector at the amplifier. Check for 
following resistances between the 151 (LB/BK) 
wire and amplifier ground with the indicated 
horn pad switch depressed while turning the 
steering wheel 1 /4 turn left and right: 


Hom Pad Switches 


OFF 
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If values are incorrect or fluctuate, go to Step 6. 
If values are correct, replace the amplifier and 
repeat Step 4J 


6. Remove the steering wheel horn pad by 
removing two retaining screws in the back 
cover and unsnapping the horn pad (4 snaps) to 
expose the electrical connectors. Disconnect 
the wiring connector from the wheel. 



STEERING 
WHEEL ASSEMBLY 
3600 OR 3F563 


HORN COVER 
ASSEMBLY 
13K802 


SCREW 
56904-S2 
TIGHTEN TO 
1-1.7 N-m 
0-15 IN-LB) 



SPEED 

CONTROL 

BUTTONS 


Connect the ohmmeter between the 151 
(Y/LB) wire and the 6 (DB) wire on the horn 
pad. Depress the ON switch. The ohmmeter 
should indicate 0 to 1 ohms. If resistance is 
incorrect, replace switch assembly. If 
resistance is correct, go to Step 8. 

Connect the ohmmeter between the 151 
(Y/LB) wire and the 57 (BK) wire on the horn 
pad. 
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DIAGNOSIS AND TESTING (Continued) 


9. Pull steering wheel and check for continuity of 
the 151 (LB/BK) wire and the 57 (BK) wire 
between the amplifier 6-pin connector and the 
brush assembly. If continuity is not present, 
check for continuity between the 3-pin brush 
assembly wiring connector and the brushes at 
the steering wheel, and between the mating 
3-pin connector and the amplifier 6-pin 
connector. Repair wiring or replace brush 
assembly as required. If continuity is present for 
both circuits, clean the brush assembly and slip 
rings with a suitable solvent and lubricate with 
Ford Lubricant Speed Control Slip Ring Grease 
El AZ-19590-A (ESA-M1C189-A) or equivalent. 
Re-install wheel and horn pad and repeat Step 
4. 

10. Connect ohmmeter between 150 (GR/W) wire 
and speed sensor ground circuit; 563 (O/Y) 
wire (Ranger/Bronco II) or 397 (BK/W) wire 
(Aerostar). If resistance is not between 180-250 
ohms, check continuity between the 6-pin 
connector at the amplifier and the two pin 
speed sensor connector at the transmission, 
then conduct the Speed Sensor Test or repair 


win 


wiring as necessa| 
speed sensor 
(Note: Not all sp< 
identified by a re: 
with a known good 


ry. If resistance is correct, the 
ng is functioning properly, 
sensor problems can be 
distance check. Replacement 
sensor may be necessary.) 


eed 


STEERING 
WHEEL ASSEMBLY 
3600 OR 3F563 


HORN COVER 
ASSEMBLY 
13K802 
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Horn Relay Circuit Test 

NOTE: Connectors should remain connected for the 

following tests: 

1. Measure voltage between the yellow/light blue 
wire (460) and ground. If 12 volts are not 
present, check fuse (20A) and/or repair circuit 
as necessary. 

2. If yellow/light blue wire (460) voltage is correct, 
depress horn switch. Voltage at circuit 460 
(horn relay terminal No. 4) should drop to 
approximately zero volts and horn should 
sound. If horn fails to sound, and circuit 460 
remains at 12 volts, check the following: 


• Check for 12 volts 
at horn relay tern) 
voltage is not pre 


at yellow/light green wire (6) 
inal No. 2. Replace relay if 
ient and repeat Step 2. 


• If 12 volts are pres 
2, connect termin 
sounds replace fij< 
sound, check for 
(1) at horn relay tel 
present, replace 
voltage is present,) 
Then, check horn 


ent at horn relay terminal No. 
al No. 2 to ground. If horn 
orn pad. If horn does not 
12 volts at the dark blue wire 
irninal No. 3. If voltage is not 
ifelay and repeat Step 2. If 
check all horn connections, 
function. 
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DIAGNOSIS AND TESTING (Continued) 


SPEED CABLE SENSOR 


144|VJ6 |148| 
145 147 149 


^-(LIGHT BLUE-B) 

151 

(YELLOW-LIGHT 

GREEN) 

2*7 (YELLOW¬ 
BACK. GREEN ' £ 

9A840 W/A 



g| WIRING 

>- DARK GREEN-W 150- 

>- BLACK 57B-,- 

>- ORANGE Y 144 —-- 

>- GRAY-BLACK 145- 

V WHITE-PINK 146- 

>- PURPLE-LIGHT BLUE 147 — 

V YELLOW-RED 148- 

>_ BROWN-LIGHT GREEN 149- 
>- LIGHT GREEN —i 


57A 

STEERING 

COLUMN 

SWITCH 

PIGTAIL 


511 AND 511A 


p-BLACK-I 

I_k 151-1 I 

LIGHT BLUE- 
BLACK 
GRD TERM 
ATTACHED 
BY SCREW TO 
I/P LH SIDE 
OF STEERING 
COLUMN 



TO 

FUSE 

PANEL 

ACCESSORY 

FEED 


S11B TO 
• STOPLAMP 
- 611A SWITCH 


TO SPEED 
CABLE 
SENSOR 


9A840 TO 
CLUTCH SWITCH 

S 

9A840 W/A 
57Bjh 




HORN 

RELAY M# 

H (-460-»'\/*-C5E5a> 


r - - NO. 16 
g ; FUSE 20A 
> P- 810-1 

^ r >!^10 4 - 



TO SPEED 
CONTROL 
AMPLIFIER 


TO SPEED 
CONTROL 
AMPLIFIER 


8106 j 
' 810C 


STEERING 

COLUMN 

SWITCH 


CLUTCH 

SWITCH 


(CLUTCH ENGAGED 
OR AUTOMATIC 
TRANSMISSION 
JUMPER) 


BATTERY 
-oxjr-FEED 
15A (LIGHT 
FUSE GREEN/RED) 


TO SPEED 
CONTROL 
SERVO 


(ft© STOP AND 
**TURN LAMPS 

14401 AND 14405 WIRING 



SPEED CABLE SENSOR 


RANGER/BRONCO 0 


144 146 148 
1145 147 I 


-DARK GREEN-W 150- 

-ORANGE-YELLOW 563- 

-ORANGEY 144-- 

-GRAY-BLACK 143- 

-WHITE-PINK 146!- 

-PURPLE-LIGHT BLUE 147 — 

-YELLOW-RED 148- 

-BROWN-UGHT GREEN 149 . 
-LIGHT GREEN —4—. 


(LIGHT BLUE-B) 


\J_U/'6 (YELLOW- 
cTT UGHT (YELLOW- 
(BLACK) GREEN| UGHTGRI 

9A840 W/A 0 


TO “ _ 511A 

STOPLAMP T_. 11H 

SWITCH T 5118 

0 

W 

9A840 W/A 
(TO CLUTCH SWITCH) 

DRN 


EN) 57 A 
STEERING 
COLUMN 
SWITCH 
PIGTAIL 


1a «- 


511 AND 511A 


161 

UGHT BLUE- 
BLACK 


STEERING 

COLUMN 

SWITCH 


CLUTCH V 
SWITCH II 


-_*§°_ITFZ| 

Y/LB n- 1 _] 

I---NO. 16 

FUSE 20A 

F-1 BATTERY FEED 

-»NP- (LIGHT 

ISA GREEN RED) 
FUSE 



« CLUTCH 
^ SWITCH 
PIGTAIL 

*U> 



TO SPEED 
CONTROL 
AMPLIFIER 


TO SPEED 
CONTROL 
AMPLIFIER 


(CLUTCH ENGAGED OR 
AUTOMATIC TRANSMISSION JUMPER) 


149 

TO SPEED 145 
CONTROL 144 
SERVO ]2§ 



I AND 14405 WIRING 



















Ctmi* 

Number 

Circuit Description 

Qlfl 

rnnwry 

Color 

Secondary 

Cuter .. 

Circuit 

Number 

Circuit Deecrlptton_ ___ 

^aege^ 

Primary 

Color-—— 

Secondary 
-Color-— 



81X 

Brake Melt (Usd SM 8) Clutch 




147 

8er«o Feedback Pol — 10 Amplifier 

20 

Purple 

Light Green 




Switch 

18 

Red 

S;»«n 

146 

Servo Vent Solenoid Control 

20 

White 

Pink 



810 

Stoptomp SwBeh to Stop Lamps. 

18 

Red 

Green 

145 

Servo Vacuum Solenoid Control 

20 

Gray 

Black 



8106 

Clutch Switch to Amplifier DsiiSle 

18 

Red 

Green 

144 

Servo Solenoid Feed 

20 

Orarejs 

Yellow 



397 

Sensor Ground 

20 

Black 


57A 

Steering Column Ground 

18 

Black 




150 

Sanaa Signal is Amplfc 

20 

Dork Great 

White 

10 

Sloplamp Switch Feed 

18 

Light Green 

Red 



151 

AmpMer Control Lina 

20 

Light Hue 

Black 

6 

Steering Column Brush Assembly to 






296 

ignite Switch (Acey) t» Amplifier 

18 

White 

Purple 


Horn Relay 

16* 

Yellow 

Light Green 



149 

Servo Feed * Pol —10 Ampiift 

, 20 

Brown 

Light Green 

460 

Battery to Horn Relay 

16 

Yellow 

Light Blue 



148 

Servo Feedback Pet Position to Amplifier 

20 

Yellow 

Red 

1 

Horn Relay to Horn 

16 

Dark Blue 




'18 YekowfUght Greers (some models) 
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DIAGNOSIS AND TESTING (Continued) 


STEERING WHEEL 
SWITCHES (INCLUDING 
RESUME) AND 
CONNECTION TO SLIP 
RING MODULE 
CHASSIS RELEASE 


VACUUM 

RESERVOIR VACUI 
(DIESEL PUM P 
ENGINE) 


DUMP VALVE 
HOSE- 

(BK-W STRIPE) 


SPEED CONTROL 
SLIP RINGS 



CLUTCH DISABLE SWITCH 
NORMALLY OPEN BIASED 
CLOSED IN VEHICLE 
MANUAL TRANSMISSION 
ONLY ACTIVATED BY CLUTCH 
" * PEDAL SEO RELEASE 


JUMPER FOR AUTOMATIC / 
TRANSMISSION VEHICLES 


i COLUMN 


Circuit 

Number 

Circuit Deacftptkm 

Gage 

^ ■ 

riHM ( 

Color 

Secondary 

Color 

511A 

Brake Switch (Load Side) to Clutch Switch 

18 

Light Green 


511 

Stoplamp Switch lo Turn Signal Switch 

18 

Light Gieen 


51 IB 

Clutch Switch to Amplifier Disable 

18 

Light Green 


563 

Sensor Ground 

20 

Orange 

YsUow 

150 

Sensor Signal to Amplifier 

20 

Dark Green 

While 

57 

Amplifier Ground 

18 

Black 


151 

Amplifier Control Line 

20 

Light Blue 

Black 

296 

Ignition Switch (Accy) to Amplifier 

18 

White 

Purple 

149 

Servo Feedback Pol + 10 Amplifier 

20 

Brown 

Light Green 

148 

Servo Feedback Pot Position to Amplifier 

20 

Wow 

Red 

147 

Servo Feedback Pot - to Amplifier 

20 

Purple 

Light Green 

148 

Servo Vent Solenoid Control 

20 

White 

PinK •*. 

145 

Servo Vacuum Solenoid Control 

20 

Gray 

Black 

144 

Servo Solenoid Feed 

20 

Orange 

Wow 

6 

Horn Relay to Steering Column Connectoc 

16 

WOW 

Ught Green 

460 

Battery to Horn Relay 

16 

ttlow 

Light Blue 

1 

Horn Relay to Horn 

16 

Dark Blue 


57A 

Steeting Column Ground 

18 

Black 


10 

Stoplamp Switch Feed 

18 

Light Green 

Red 
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Speed Sensor Test 

Disconnect the connector to the speed sensor, 
and connect an ohmmeter between wire connector 
terminals at the speed sensor. A reading of 
approximately 180 to 250 Ohms should be obtained. 
A reading of zero ohms indicates a shorted coil and 
a maximum reading indicates an open coil. Replace 
the sensor in either case. 


If the ohmmeter records 180 to 250 ohms and the 
speedometer operates properly without needle 
waver, the speed sensor is probably good. A speed 
good quality can also be 
of the existing sensor to check 


sensor of known 
substituted in place 
for proper operatioi 


n. 
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DIAGNOSIS AND TESTING (Continued) 


Servo Assembly Test 

Disconnect the eight pin connector at the 
amplifier. Check for the following resistances: 


Circuit 

Resistance 

144 (Orange/Yellow) — 145 (Gray/Black) 

40-70 Ohms 

144 (Orange/Yellow) — 146 (White/Pink) 

100-150 Ohms 

147 (Purple/Blue) —149 (Brown/Green) 

35K-70K Ohms 

147 (Purple/Blue) — 148 (Yellow/Red) 

15K-35K Ohms 

148 (Yellow/Red) — 149 (Brown/Green) 

15K-35K Ohms 


CL6Q81-1A 


If resistances are not correct, replace servo and 
test again. 

NOTE: A difference of 5,000 ohms between the 147 
and 148 and 148 and 149 resistance differ by more 
than 5,000 ohms and vehicle surge is the customer 
complaint, replace the servo. 

If resistances are correct, start the engine and 
with the servo disconnected from the amplifier, 
connect the orange-yellow lead (144) of the servo to 
the battery positive terminal. Connect the white-pink 


lead (146) of the servo to ground, and momentarily 
touch the gray-black lead (145) of the servo to 
ground. The servo thro tie actuator arm should pull 
in and the engine speed should increase. The 
throttle should hold in th at position or slowly release. 
When the white-pink w re is removed from ground, 
the servo should release. Replace the servo if it fails 
any part of the precedi ig test. 


CAUTION: If the oranj 
to either the white-pi 
may be necessary to 


ige-yellow lead is shorted 
ink or gray-black leads, It 
replace the amplifier. 


Amplifier Test 


To test for a malfunctioning amplifier, substitute 
with a known good amplifier. 



Simulated Road Test 


CAUTION: Do not use a test lamp to perform the 
following tests as excessive current draw will 
damage electronic components inside the 
amplifier. Use only a volt/ohmmeter of 5,000 
ohm/volt rating or higher. 


1 . 


CAUTION: When performing this simulated 
road test, rear wheels of vehicle must be 
raised clear of floor. Use only a suitable 
lifting device (such as a garage-type hoist) 
and support the rear with one jack stand on 
each side. Never attempt to use rear 
bumper jack for tests of this type. Block 
front wheels securely. On 4x4 vehicles, the 
front wheels should be: off the floor or the 
four wheel drive disengaged and verified. 


2 . 

3. 


Start the engine. 

Shift the transmission to DRIVE. 


4. Turn on the speed control. 

CAUTION: If at any time during the following 


steps the system should appear to go out of 
control and overspeed, be prepared to turn the 
system off at once with the off switch or the 
ignition switch. 

5. Accelerate and hold at 56.3 km/h (35 mph). 


7. 


10 . 


11 . 


12 . 


Press and release 
foot pressure very 
Normally the speed 
(35 mph) for a shp 
gradually start surgii 
not loaded. A slight 
brake will reduce 


the: 


SET/ACCL switch. Hold 
(ightly on accelerator pedal, 
will continue at 56.3 km/h 
rt period of time and then 
ing because the engine is 
application of the parking 
surging. 


Press the OFF switch. The engine should drop 
back to idle. 


8. Press ON switch. 


accelerate and hold the 


speed at 56.3 km/h (35 mph). 


9. Press and hold the 


SET/ACCL switch. Slowly 
remove foot from the accelerator. The engine 
speed should gradually increase. 

When the speed reaches 80.5 km/h (50 mph), 
release the SET/ACCL switch. The vehicle 
should maintain 80.p km/h (50 mph) for a short 
time before the surging begins. 


Press the CST swi 
should idle. Slow 
(35 mph). 


the 


Release the CST s 1 
Surging should sooi 


Itch and hold. The engine 
rear wheels to 56.3 km/h 


witch. Speed should set in. 
h start. 
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DIAGNOSIS AND TESTING (Continued) 


13. Press the brake pedal. The system should turn 
off and the engine should slow to idle. 

14. Accelerate engine and set the speed at 80.5 
km/h (50 mph). Brake to 56.3 km/h (35 mph) 
and maintain 56.3 km/h (35 mph) with the 
accelerator. Depress and release the RSM 
switch. The speed should return to 80.5 km/h 
(50 mph). 


When performing these tests, keep the vehicle 
speeds within reasonably low limits. If the system 
does not perform as normally expected, make note 
of the malfunction. 


Road Test 

1. Start the engine. Perform speed control system 
road test in high gear with manual transmission 
or DRIVE with automatic transmission vehicles. 

2. Turn on the speed control. 

CAUTION: If any time during the following steps 
the system should appear to go out of control 
and overspeed, be prepared to shift the 
transmission into neutral and turn the system 
off at once with the off switch or the ignition 
switch. 

3. Accelerate and hojd at 56.3 km/h (35 mph). 

4. Press and release the SET/ACCL switch. Hold 
foot pressure very'lightly on accelerator pedal. 
Normally the speed will continue at 56.3 km/h 
(35 mph). 

5. Press the OFF switch. Then engine should 
decelerate. 

6. Press the ON switch, accelerate and hold the 
speed at 56.3 km/h (35 mph). 

7. Press and hold SET/ACCL switch. Slowly 
remove foot from the accelerator. The engine 
speed should gradually increase. 

8. When the speed reaches 80.5 km/h (50 mph), 
release the SET/ACCL switch. 

9. Press the CST switch and hold. The engine 

should decelerate 1 and slow to 56.3 km/h (35 
mph). i 

10. Release the CST button. Speed should set in. 

11. Press the brake pedal. The system should shut 
off causing the engine to idle. 

12. Set the speed at 80.5 km/h (50 mph). Brake to 
56.3 km/h (35 mph) and maintain 56.3 km/h 
(35 mph) with the accelerator. Depress and 
release the RSM switch. The speed should 
return to 80.5 km/h (50 mph). 

When performing these tests, keep the vehicle 
speeds within reasonably low limits. If the system 
does not perform as normally expected, make note 
of the malfunction. • 




Brakelamp Sw 

This test is 
application will no 
manual transmis 
switch is operatin 
Refer to clutch s 

1. Check for brs 
brake pedal 
N (6 lb) effort 
and lamps, 
and stoplam 
required. 

2. If brakelamf 
battery volta< 
at the 6-pin c 
until the stop 
light-green w 
The differe 
readings mu: 
difference gr 
high resistan 
the stoplam 
voltage pre 
brakelamps 

3. If the brak 
brakelamp sv 
must be che 

4. Also perform 

itch and Circuit Test 

ijo be performed when brake 
t disconnect the speed control. On 
sion vehicles, verify that clutch 
g before performing the following: 
witch test. 

ikelamp operation with a maximum 
ffort of 27 N (6 lb). If more than 27 
is required, check brakelamp fuse 
Jheck the brake pedal actuation 
p switch. Repair or replace as 

s operate properly, check the 
ie on the white-purple stripe (296) 
>nnector. Depress the brake pedal 
amps are lit. Check voltage on the 
re (511 B) at the 6-pin connector, 
ice between the two voltage 
t not exceed 1.5 volts. If a voltage 
safer than 1.5 volts is found, the 
:e must be found and corrected in 
p circuit. There should be no 
sent on light-green lead with 
>ff. 

elamps do not operate, the 
/itch, supply circuit, fuses or bulbs 
;ked. 

the vacuum dump valve test. 



Vacuum Dump 

The vacuum dt 
the servo assem 
depressed, and 
feature. It shoul 
application does 

Disconnect the 
the dump valve tc 
hand vacuum pu 
vacuum. If a vaci 
or the dump valve 
or adjusted. Depit 
should be release 
hose for kinks, 
replace the dump 

Valve Test 

mp valve releases the vacuum in 
bly whenever the brake pedal is 
thus acts as a backup safety 
d be checked whenever brake 
not disconnect the speed control. 

vacuum hose (white stripe) from 
the servo, at the servo. Connect a 
mp to the hose, and pump up a 
urn cannot be obtained, the hose 
is leaking and should be replaced 
ess the brake pedal. The vacuum 
d. If it is not, check the dump valve 
f hose is not kinked, adjust or 
valve. 



Clutch Switch 

NOTE: Automat i 
shorting plug insi: 

The speed c< 
disengage when t 
is accomplished 

The disengage 
circuit (511) behk 
and the brakel 
overspeed when 
speed control is e 

Test 

c transmission vehicles use a 
ead of a clutch switch. 

Dntrol system is designed to 
he clutch pedal is depressed. This 
vith a clutch switch. 

function operates by opening the 
reen the speed control amplifier 
amps. This prevents engine 
the clutch is depressed and the 
jngaged. 
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DIAGNOSIS AND TESTING (Continued) 


The clutch switch is a plunger switch that 
operates when clutch pedal is depressed and the 
clutch actuation rod depresses the switch inside the 
switch housing. This switch attaches to the clutch 
actuation rod on the clutch module assembly and is 
not adjustable. 


CAUTION: Do not use a test lamp to perform the 
following tests. A lamp cannot properly indicate 
condition of switch. i 


To check the switch, disconnect the switch pigtail 
connector from the speed control harness 
connector and connect an ohmmeter to the middle 
two of the six connector terminals on the switch. 
With the clutch pedal in the full up (released) 
position, resistance should be less than 5 ohms. 
With the clutch pedal depressed (switch plunger 
extended) the circuit should be open. If the switch 
does not function as described, replace with a new 
switch. 


If the switch is open when the clutch pedal is 
released, the speed control will not operate. This 
must be corrected before making other tests. 


REMOVAL AND INSTALLATION 


Control Switches 


Removal 


Disconnect ground cable at battery. 


Remove the steering wheel horn pad retaining 
screws and unsnap the horn pad to expose 
connectors. 


With wiring connectors exposed, carefully 
disconnect connectors. 


Remove speed control horn pads and switch 
assembly. 


Remove four screws connecting control 
switches to horn pad and disconnect two 
additional spade connectors. 

Remove control switch assembly by pushing 
through the rear of the horn pad. 


Installation 


Position control switch assembly into horn pad 
and secure by installing four screws. Tighten to 
.34-79 N-m (3-7 in-lb). , 


Carefully attach control switch connector to 
terminal on steering wheel. Then, support the 
slip rings below the connector while sliding the 
connector on. 


Align snaps in horn pad and steering wheel 
back cover. Firmly snap into place. 


4. Install two steering wheel-to-horn pad retaining 
screws and tighten to 1-g N-m (9-15 in-lb). 


Connect negative cable at battery. 


Speed Sensor 


Removal 


1. Separate the electrical connector-to-speed 
sensor on the transmission. 


2. Disconnect speedometer cable from speed 
sensor.' 


3. Remove retaining bolt. 

4. Remove speed sensor. 

5. Remove drive gear. 


Installation 

1. Install drive gear on speed sensor. 

2. Install speed sensor in transmission. 

3. Connect speedometer cable. 

4. Connect electrical connector. 


Amplifier Assembly 


The amplifier is located below the EEC module 
under the instrument panel at the left hand end of 
the dash (Aerostar) or above the glove box on 
Ranger and Bronco II vehicles. 


Removal 


1. Open glove compartment and squeeze sides of 
the glove compartment to allow it to rotate 
down beyond the rubber stops (Ranger and 
Bronco II). 


2. Remove glove coijipartment courtesy light (if 
so equipped). Remove two screws and remove 
amplifier and bracket assembly from the 
instrument panel (Ranger and Bronco II). 


3. Remove two screws holding amplifier assembly 
to EEC bracket (Aejrostar), or amplifier bracket 
on Ranger and Bronco II vehicles. 


4. Disconnect two electrical connectors at 
amplifier. 


Installation 

1. Connect two electrical connectors to amplifier. 

2. Install amplifier to bracket. 


3. Install the amplifier assembly into the 
instrument panel (Ranger and Bronco II). 


Servo Assembly 


Removal 


1. Disconnect speed control actuator cable from 
accelerator cable. 


Remove two vacuum hoses and electrical 
connector from servo assembly. 












10-03-23 Automatic Vehicle Speed Control 

10-03-23 

REMOVAL AND INSTALLATION (Continued) 

_____ L 


3. Remove two nuts holding servo to its mounting Installation 

bracket. i Attach cable to servo. 

4. Carefully remove servo and cable assembly. 2 Attach ^ cover to serv0 with ^ nuts . 

5. Remove two nuts hplding cable cover to servo. 3 Attach servo to mounting bracket. 

6. Pull off cover and disconnect cable assembly. 4 Snap actuat0 | cable onto acce | erator ca51e . 

5. Connect actuator cable to accelerator cable 
bracket. 

6. Install two yacuum hoses and electrical 
connector at servo. 

■■ i^: - 

r 


Actuator Cable 

To replace: 2. Remove the tin 

1. Disconnect the actuator assembly from the 3. Disconnect cat 

servo and from the accelerator bracket and 4 Install new a 

ca ^ ,e - operation. 

ro nuts holding cable to servo. 

>le from servo clip, 
ssembly and test for proper 



Vacuum Dump Valve 

Removal 

1. Remove vacuum hose from valve. 3. Adjust valve as 

2. Remove valve from bracket. NOTE: Dump 

■retaliation Bronco II vehic 

Installation T72J-9510 or 

1. Install valve to bracket. steering colum 

2. Connect vacuum hose. 

outlined. 

valve adjustment on Ranger/ 
les may require the use of tool 
equivalent, if the left hand 
n brace is installed. 
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REMOVAL AND INSTALLATION (Continued) 


Ground Brush 

Removal v 

1. Remove steering wheel horn pad attaching 
screws (2). Lift horn pad from steering wheel, 
and remove corrector from steering wheel 
back Cover. 

2. Remove and discard steering wheel attaching 
bolt. 

3. ! Remove steering wheel from upper shaft using 
Steering Wheel Puller T67L-3600-A or 
equivalent. 


STEERING 

COLUMN 

ASSEMBLY 

3C529 


STEERING COLUMN 
SHROUD TILT COLLAR 
3K766 


HANDLE AND 
SHANK ASSEMBLY 
3F609 

TIGHTEN TO 
3-5 Ita 
(26-44 IN-LB) 


Remove steering < 

Remove straps s« 
wire at the ignition 

Remove screw att 
assembly to upper 

Remove brush as: 
assembly through 
retainer plate. 


STEERING 

COLUMN 

SHROUD' 

3530 


:olumn lower trim shroud. 

curing the brush assembly 
switch and column tube. 

aching speed control brush 
bearing retainer plate. 

sembly wire and connector 
opening in upper bearing 


igKIition 
. LOCK CYLINDER 
k ASSEMBLY 
\\ 11A606 


STEERING 

COLUMN 

SHROUD 

3530 



SCREW 

.56931 


SPEED 

CONTROL 

SHOWN 


VIEW U 


55931 • SCREW V 

‘ . • 56009 S2 , 

NOTE: LOCATE RH TAB ON COLUMN 
ASSEMBLY AND 
SQUEEZE PART ABOUT 
ARROWS "A" AND "B" 

SWING LH TAB INTO POSITION 
AS SHOWN 


SPEED CONTROL 
BRUSH ASSEMBLY 
9C899 


SCREW 

66009-S2 


HORN BLOW 
RING BRUSH 
ASSEMBLY 
13A821 




SCREW 
N610937-S2 
TIGHTEN TO 
2-3 Nm 
(18-26 IN-LB) 


INSTALLATION FOR TILT COLUMN ONLY 
SAME AS FIXED COLUMN EXCEPT AS SHOWN 


NOTE: LATCH TERMINAL ON 
TO LOCK CYLINDER 
HOUSING RAMP _- 


SCREW 
N610937-S2 
TIGHTEN TO 
2-3 Nm 
(18-26 IN-LB) 


NOTE: INSTALL - 
GROMMET 
IN PLATE 
SLOT 


A VIEW U 

\ SCREW 
56009 


STEERING 

COLUMN 

ASSEMBLY 

3C529 


FIXED COLUMN SHOWN 



SCREW 
56904-S2 
TIGHTEN TO 
1-1.7 Nm 
(9-15 IN-LB) 



STEERING 

WHEEL 

ASSEMBLY 

3600 


HORN BLOW 
COVER ASSEMBLY 
13K802 


SPEED 

CONTROL 

BUTTONS 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Position brush assembly wire connector 
through opening in upper bearing retainer plate. 
Pull wire harness through. 

2. Locate ground brush on upper bearing retainer 
plate. Insert retaining screw(s) and tighten to 
2.0-2.9 N-m (18-26 in-lb). 

3. Position and loosely clamp brush wire assembly 
beneath ignition wire harness with wire strap. 
Route brush wire so that it does not interfere 
with trim shroud installation and is not pierced 
by retaining screws. Strap wire to ignition switch 
wiring at the connector. 

4. Route wiring beneath steering column flange 
and strap it loosely to middle of column 
collapsible section. 

5. Connect brush assembly connector to 
instrument panel wiring at inside edge of 
steering column mounting flange. 

6. Attach lower trim shroud to upper shroud with 
five retaining screws. 

7. Position steering wheel on end of steering 
wheel shaft. Align index mark on wheel with 
index mark on shaft. 

8. Install a new steering wheel bolt. Tighten to 
31-45 N-m (23-33 ft-lb). 

9. Install steering wheel horn pad. 
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Steering Gear Model Identification— 
Ranger/Bronco II 

Steering gears are identified by a service 
identification tag fastened to the assembly, or by the 
steering gear model number stamped on the 
housing. Tags and stamped model numbers contain 
coded information. 


FORD DESIGN INTEGRAL 

„ STEERING 

POWER STEERING GEAR 

s' GEAR MODEL 

TAG LOCATION /X SRA-BH 

UNDER COVER TO f 1 



HOUSING BOLT yS/ 1 

YEAR, MONTH, DAY 
BUILD DATE CdDE 


\ FUNCTIONAL TEST 
\ CODE GROMMET 

i 

-- - -------t—— 

SHIFT 

CODE 


F;OBD MODULE NUMBER TO BE 
SHOWN ON HOUSING ASSEMBLY 
IN THIS AREA (SMK-A) 


DIAGNOSIS AND TESTING 



MANUFACTURING DATE 
CODE TO BE STAMPED 
ON HOUSING ASSEMBLY 
THIS AREA CODE - 9 10 1 

LAST DIGIT OF THE 
YEAR EXAMPLE: 

(9 FOR 1989) 

NUMBER (1-9 FOR 
JAN THRU SEPT) OR 
LETTER (X, Y, Z FOR 
MONTH OF YEAR 

TWO NUMBERS FOR 
DAY OF MONTH 


G3492-2F 



Preliminary Checks 

Make the following preliminary checks before 
servicing the steering system. If hoses are to be 
disconnected, label them prior to removal so they 
can be easily identified for re-assembly. 

The preliminary checks are: 

• Pump Belt Check and Adjustment 

• Fluid Level Check 

• Air Bleeding 

• Turning Effort Check 

• External Leak Check 


Pump Belt Check and Adjustment 

Check and adjust the power steering pump belt 
tension as described in Section 03-05. Replace any 
belts that show signs of breakage, wear or glazing. 
Always check belt tension with Belt Tension Gauge, 
T63L-8620-A or equivalent. 


Fluid Level Check 

1. The fluid level ma / be checked when the fluid is 
either hot or cold If fluid is cold (approximately 
24°C or 75°F), check fluid level using the cold 
full mark on the dipstick. If fluid is hot 
(approximately 77 °C or 177°F), check fluid level 
using the hot full mark. 

2. If the level is low, add Premium Power Steering 
Fluid, E6AZ-19582-AA (ESW-M2C33-F) or 
equivalent. Do not overfill the reservoir. 


XPStlCK 
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DIAGNOSIS AND TESTING (Continued) 


Air Bleeding 

If bubbles are present in the power steering fluid, 3. Turn the steer 

bleed the system as follows: several times. 

1. Fill the reservoir to the specified level. in the * ar ,ett 

2. Operate the engine until the power steering Check the fluic 

fluid reaches the norrhal operating temperature 5. If bubbles are 

of 74-79°C (165-175°F). in the system. 

System of Air 

ing wheel to the left and right 

3o not hold the steering wheel 
or far right position. 

level in the reservoir. 

still in the fluid, air is still trapped 
tefer to Purging Power Steering 
h this Section. 



Turning Effort Check 

Be sure the front wheels are properly aligned and 3. With the engine 

the tire pressures are correct before checking the the steering 

turning effort. required to t 

1. Park the vehicle on a dry, concrete surface. Set ?i? m cP* le 3 e of V0 

the parking brake. KgggS 

2. Operate the engine at idle speeds for two to turning effort is 

three minutes. Turn the steering wheel to the far steering syster 

right and far left positions several times to warm Section 

the fluid to 43-48°C (110-120°F). 

* operating, attach a pull scale to 
wheel rim. Measure the pull 
urn the steering wheel one 
ution in each direction. Refer to 
ing Wheel Turning Effort chart in 
>ns portion of this Section. If the 
not to specifications, service the 
i as described in the appropriate 

1 - ... 


External Leak Check*—Aerostar 

When looking for leaks, use the following possible leaka< 

procedure to pinpoint the exact cause and location pressure leaks 

to avoid misdiagnosis: steering whee 

1 . Check for overfilled power steering pump seep out 

reservoir. CAUTION: Do n< 

2. Wipe the suspected area dry. seconds at ft°me' 

3. Check for power steering pump overflow and stop to stop ten ti 

aeration. bellows may have 

4. Check for exact source of oil. For example: Oil housing to observ 

may be running down from another area 6. Tighten all lo 

(engine, etc.) and the drip may not be the leak Replace damfl 

point. Check hoses f 

5. With the engine idling, turn the steering wheel _ 0 , . 

from left to right several times. Check all 0 detailedleakac 

ge points. Some leaks are high 
and may require holding the 
against the stops for fluid to 

>t hold the steering wheel 
or more than three to five 
Cycle the steering wheel from 
mes and check for leaks. The 
to be moved back from the 
■e the leak. 

ose fittings to specifications, 
ged lines and seals. 

Dr cut O-rings. 

ollowing component areas for 
e checks. 
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DIAGNOSIS AND TESTING (Continued) 


Ford Power Steering Gear Leak 
Inspection 

Ranger/Bronco II 

1. With the vehicle engine off, wipe the complete 
power system dry (gear, pump, hoses, and 
connections). 

2. Check oil level in pump reservoir and adjust as 
directed in this Section, 

3. Start the engine and turn the steering wheel 
from stop to stop several times.Do not hold 
the wheel against the stops as damage to 
the pump could result. 

4. Determine the exact source of leakage by 
carefully observing the leakage areas, as 
shown. 

5. To stop leakage in the sector shaft nut (Point A) 
tighten the nut to 48-61 N-m (35-45 ft-lbs). 
Replace nut if leakage continues. Check the 
cover surface for damage. 

6. If leakage is observed at the sector shaft cover 
(Point B) tighten the bolts to 75-94 N-m (55-70 
ft-lbs). Replace seal if leakage persists. 
Examine sealing surfaces for damage when 
replacing seal. 

7. For leakage at hose connections (Point C) 
remove hose, clean interface area and tighten 


the fitting nuts to specifications. If leakage is 
due to damaged breads, replace the hose. If 
tube seats are damaged, replace the tube 
seats. If housinc strips are badly stripped, 
replace the valve' housing only. 

To stop leakage at the input shaft seals (Point 

D) replace the inp ut shaft seals and snap ring. 
Check the shaft si irface for damage. Check the 
housing seal bore for damage if leak continues. 

For leakage at the control valve housing (Point 

E) tighten the central valve housing bolts to 
42-62 N-m (30-45 ft-lbs). If leakage continues, 
replace the O-ring seals. Examine sealing 
surfaces for damage. 

If leakage is observed in the sector shaft seals 
and snap ring (Point F) replace the sector shaft 
seals. Check the seal bore and snap ring 
groove for damage. Check sector shaft roller 
bearing for damage. 

If leakage is observed at any point in the 
housing casting, (Point G) replace the gear 
housing. 


• B leak from sector cover face 

-TIGHTEN BOLTS TO SPEC. 
-REPLACE SECTOR COVER 
O-RING. EXAMINE COVER 
AND HOUSING FOR DAMAGE. 
REPLACE AS NECESSARY. J 


•A LEAK AT SECTOR ADJUSTER 
— REPLACE LOCKNUT. EXAMINE 
" SEALING SURFACE FOR 
CONTAMINATION. 


• D LEAK FROM MPUT SHAFT SEAL 

- REPLACE INPUT SHAFT SEAL, DUST 
SEAL AND SNAP RING. 

-EXAMINE SHAFT SURFACE AND 
BORE FOR DAMAGE. 


• E LEAK FROM VALVE MOUNTING 
FACE (FORO GEAR ONLY) 

- CHECK BOLTS FOR PROPER v — 
TORQUE- REPLACE VALVE \ 
HOUSING O-RING. 


• F LEAK SECTOR SHAFT SEAL 
-REPLACE SECTOR SEALS AND 
EXAMINE SECTOR SHAFT FOR 
PITTING OR CORROSION. 
REPLACE SECTOR SHAFT IF 
NECESSARY. 

- INSPECT SECTOR SHAFT 
ROLLER BEARING FOR 
DAMAGE. 


• C LOOSE HOSE FITTINGS 
-TIGHTEN HOSE FITTINGS TO 
SPECIFICATION. 

• MISSING OR DAMAGED 
TUBE SEATS 
- INSTALL OR REPLACE 
TUBE SEATS. 


• G LEAK FROM GEAR HOUSING {ANY 
SURFACE AREA) 

REPLACE GEAR HOUSING. 





DIAGNOSIS AND TESTING (Continued) 


Ford C-ll Power Steering Pump Leak 
Inspections 

Pump Unit 

1. For leakage in rotor shaft seal (View A), replace 
rotor shaft seal and retainer. 

2. If the reservoir O-ring seal leaks (View B), 
replace O-ring seal. 

3. For leakage at the return hose (View C), tighten 
return hose clamp. 

4. For leakage at the outlet fitting (View D), tighten 
the outlet fitting to specification. If leakage 
continues: 

a. Replace O-ring seals, if leak continues; 

b. Check for damaged threads (cross 
threaded) on the outlet fitting. If threads are 
damaged, replace outlet fitting. If housing 
cover threads are stripped, replace the 
pump housing cover. 

5. If pressure hose tube nut leaks (View E), tighten 
pressure hose tube nut to specifications. If leak 
continues; 

a. Replace O-ring, if leak continues; 

b. Replace pressure hose assembly. 

6. If leakage occurs at filler cap, check the oil level 
and correct as required. If leakage persists, 
replace the filler cap O-ring seal. (See View F). 


FILLER CAP AND CONNECTION 
LEAKAGE AREAS - FORD C-ll POWER 
STEERING PUMP 


FILLER CAP- 


PRESSURE 
HOSE \ 
TUBE NUT 


/EtliiliTZJij'IM 


OUTLET 
' FITTING 


VIEW 0 AND 
VIEW E 



RETURN 

HOSE 


RESERVOIR O-RING SEAL 


G4733-1B 


C-ll Pump Quick Cponnect Fitting 

The quick connect power steering fitting under 
certain conditions, may leak and/or result in 
improper engagement. The leak can be caused by a 
cut O-ring, imperfections in the outlet fitting inside 
diameter, or improperly machined O-ring groove. 
Improper engagement can be caused by an 
improperly machined tube end, tube nut, snap ring, 
outlet fitting, or gear port. 

If a leak occurs, the O-ring should be replaced 
with quick connect O-rings (3/8 tube end: 388749-S; 
5/16 tube end: 3E8748-S). If O-ring replacement 
does not solve the leak problem, outlet fitting 
replacement and, lastly, hose replacement should 
be made. 

If improper engagement occurs, the entire hose 
assembly (snap ring, O-ring, hose, and tube nut) 
should be replaced. The system should then be 
properly filled, the engine started, and the steering 
wheel cycled from lock-to-lock to test for positive 
engagement. 

When the quick connect tube nut is tightened or 
loosened, a tube nut wrench, not an open end 
wrench, is recommended. An open end wrench may 
result in tube nu; deformation under excessive 
torque conditions. Care must be taken not to 
overtighten the tube nut. Tighten to 14-27 N-m (IQ- 
20 ft-lbs). Swivel and/or end play of the quick 
connect fittings is normal, and does not indicate an 
undertightened fitting. 

Quick connect hose assemblies for service have 
tube nuts, snap rings, and O-rings already attached. 
The snap rings and tube nuts are not a service item. 

C-ll POWER STEERING PUMP QUICK CONNECT FITTING 


TUBE NUT • 




I 






\_/ 


1 

HOSE OR TUBE 
ASSEMBLY 

1 

SNAP RING 

G2817-1C 




Ford Rack and inion Power Steering Gear 
Leak Inspection—Aerostar 

Power steering gear leaks fall into several 
categories as listed in the Leakage Diagnosis 
Charts. The category determines which seals or 
parts to replace. iRefer to the Hose Fitting, Input 
Shaft, Bellows afrd Cylinder and Housing Leak 
Points Illustrations to assist in finding likely leak 
points. 
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DIAGNOSIS AND TESTING (Continued) 


POWER STEERING GEAR LEAKAGE DIAGNOSIS 


IF LEAK OCCURS AT TRANSFER LINES, 
TIGHTEN TO SPECIFICATIONS, IF LEAK 
PERSISTS, REPLACE PLASTIC SEALS. 
REPLACE LINE ASSEMBLY IF 



LEAK CATEGORIES 
<D HOSE FITTINGS 
<D TRANSFER LINES 
(3) INPUT SHAFT SEAL 
® BELLOWS 


(D INPUT SHAFT END SEAL 
(§) STEEL CYLINDER AND HOUSING 


Leak Category 

Part Req 

iired to Service 

1. Hose fittings. 

a. Loose — Tighten to sp 

b. Plastic seals at tube nu 
replaced each time hos 

c. Inspect O-ring on hydra 

deification — Do not over-tighten. 

t — Plastic seals should be 
e is disconnected. 

jlic line and replace as required. 

2. Leak at (right or left) transfer line. 

a. Loose — Tighten to sp 

b. Replace plastic seals. 

c. Replace line assembly 

deification — Do not over-tighten. 

as required. 

3. Leak at input shaft seal. 

a. Replace input shaft se; 

il kit. 

4. Leak at either or both bellows. 

a. Replace all gear housii 
not disturb transfer line 

ig and rack bushing seals. Do 
s. 

5. Leak at end of input shaft. 

. ■ . ... t ... __ ..... _ _.. 

a. Replace input shaft val 
shaft seal kit. 

ve assembly along with input 

6. Housing — porosity, cracked or stripped threads. 

a. Replace the housing aj 

>sembly. 

NOTE: Whenever a gear assembly is disassembled for seal replacement, the gear 
checked for roughness and cleaned. Replace components such as input shaft 
only if the sealing surfaces cannot be cleaned satisfactorily with crocus cljc 

seal contact surfaces should be 
^valve assembly or rackassembly 
>th. 

G4734-2B 
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DIAGNOSIS AND TESTING (Continued) 


HOSE FITTING LEAK POINTS 

T N U uf .MNO 7 L O-RING 
ASSEMBLY \ / / / 


HOUSING 


INPUT SHAFT VALVE 
ASSEMBLY 
LEAK POINTS 


TORSION 

BAR 

O-RING 


LEAK CATEGORY 5- 
IF LEAK OCCURS 
HERE, REPLACE 
VALVE ASSEMBLY 
ALONG WITH INPUT 
SHAFT SEAL KIT 


LEAK HERE 
REQUIRES AN O-RING 
REPLACEMENT 


IF LEAK OCCURS HERE, TIGHTEN NUT 
TO SPECIFICATION. REPLACE PLASTIC 
SEAL IF NECESSARY DO NOT 
. OVERTIGHTEN. 

NOTE: ALWAYS REPLACE THIS SEAL 
WHEN A LINE IS REMOVED 


LEA 

CATEGORY 3 

IF LEAK 
OCCURS HERE, 
REPLACE 
INPUT SHAFT 
SEAL KIT 



BELLOWS LEAK POINTS 

OIL LEAK AT BELLOWS MAY ORIGINATE AT THE FOLLOWING POINTS 
1; INNER RACK SEAL (INNER DIAMETER LIP) 

2. OUTER RACK SEAL (INNER DIAMETER LIP) 

3. OUTER RACK SEAL (OUTSIDE DIAMETER) 

4. PINION SEAL 


OUTER 
RACK SEAL 


INNER 
RACK SEAL 



6*736-tB 


IF THE PINION 
SEAL LEAKS, 

IT WILL SHOW 
UPAS A 
BELLOWS LEAK, 
SINCE IT 
CANNOT BE 
DISTINGUISHED 
FROM AN INNER 
RACK SEAL 
LEAK. A 

COMPLETE SEAL 
KIT REPLACEMENT 
IS REQUIRED 









/ 

RIGHT 

BELLOWS 

1 

LEAK 

CATEGORY* 

1 

OIL LEAK AT THE INSIDE DIAMETER OF 

THE INNER RACK SEAL WILL SHOW UP 

AS A BELLOWS LEAK 

BELLOWS 



NOTE: OIL CAN TRANSFER FROM ONE 

BELLOWS TO THE OTHER 

THROUGH THE BREATHER TUBE 

G4738-2B 


















11-00-8 


Steering System General Service 


11-00-8 


DIAGNOSIS AND TESTING (Continued) 


Fitting and O-Ring Leak Inspection 

Since most fluid leaks occur at the fittings and 
connections in a power steering hydraulic system, 
these parts should be checked before any other part 
is replaced. 

1. Clean the outside of the steering gear, the 
bottom surfaces of the pump, and all lines and 
fittings. Be sure all dirt, oil, and grease is 
removed from areas where leaks may exist. 

2. Tighten all fittings, using a flare-nut wrench. Do 
not tighten the fittings with a standard open 
end wrench. If a properly tightened fitting 
leaks, replace the tube seat. 


Power Steering Tests 

The pump flow and pressure tests will confirm or 
rule out the pump as the cause of steering system 
problems. Follow the Steps* below. 

Prior to performing the pump flow and pressure 
test, the following checks, for conditions which 
could cause loss of power assist, must be 
performed and corrective action taken if necessary. 

1. Check pump reservoir for proper fluid level. 

2. Check tires for correct air pressure. 

3. Check pump belt for proper tension. 

4. Check pump for correct model and vehicle 
application. 

5. Check for correct size pulleys on pump and 
engine. 

6. Check entire system for damage, replacing 
parts as necessary. 

If the above items are to specifications, or have 
been corrected, and the loss of assist still exists, 
test the power steering pump flow and pressure to 
determine whether the trouble is in the pump, power 
steering gear, or control valve using the following 
test equipment. 

CAUTION: Possible contamination of the power 
steering system fluid may cause permanent 
damage to gauges and instruments 
incorporated in the analyzer. 

Test Equipment 

1. Engine tachometer. 

2. Thermometer—17° to 140°C (0° to 300°F). 

3. One (1) Power Steering Analyzer, D79L- 
33610-A or equivalent. 

4. One set of adapter fittings. 


Testing of Pump and) Gear 

The following test procedure used in conjunction 
with the Power Steering Analyzer, D79L-33610-A 
(Rotunda Model) 014-00207, or equivalent provides 
a method for checking the complete power steering 
system. The Flow/Pressure Power Steering 
Analyzer can be usee to determine the cause of 


hard steering and/or 


ack of assist problems. The 


analyzer provides read-outs for the following: 

1. System backpres sure 

2. Pump flow 

3. Steering gear internal leakage 

4. Power steering (Control valve and cylinder 
internal leakage. 


The interpretation 
determine which of 


of the above readouts will 
the following conditions or 


components are the Cause of the problem 

1. Restriction in hoses or fittings 

2. Control valve and cylinder 

3. Sticking gear valve 

4. Inefficient pump cam pack 

5. Sticking relief valve 

6. Binding in suspension 
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DIAGNOSIS AND TESTING (Continued) 


C-H POWER 
STEERING PUMP 


POWER STEERING 
ANALYZER 
D79L-33610-A 


POWER STEERING GEAR 


1. To connect the analyzer into the steering 
system, remove the pressure fitting from the 
pump and connect it into the appropriate 
adapter of the analyzer. 


Thread the other adapter of the analyzer into 
the pump. 


Connect the analyser to the adapters and 
tighten both connections to 20 N-m (15 ft-lbs). 


Add power steering fluid to the pump if required. 
Start the engine and run it for approximately two 
(2) minutes with the idle set at specifications. 

Record the flow (gal|ons/min at 170° ± 5°F). If 
the flow is below 1.6 gallons/min., the pump 
may require repair; however, at this point 
continue the diagnosis. Check the specification 
chart at the end of this Section for flow and 
relief pressure against the pump model being 
tested. 


Record the pressure (psi 170° ± 5°F). If the 
pressure is above 150 psi, check hoses for 
restrictions. 


Partially close the gate valve to build up 740 psi. 
Record flow (gallons/min. at 170° ± 5°F). If the 
flow drops to a level lower than the value in the 
chart in Specifications at the end of this 
Section, disassemble the pump and replace the 
cam pack. If the pressure plates are cracked or 
worn, replace them. Continue the diagnosis. 


Completely close and partially open the gate 
valve three (3) times. (Do not allow the valve to 
remain closed for more than five [5] seconds.) 
Record the pressure (psi). Check the chart in 
Specifications at the end of this Section for the 
pressure specification. If the pressure recorded 
is lower than the minimum specification listed, 
replace the flow control valve in the pump. If the 
pressure recorded is above the maximum 
specification listed, the flow control valve in the 
pump should be removed and cleaned or 
replaced. 


Increase the engine speed from idle to 
approximately 1500 RPM. Record the flow 
(gallons/min.). If the flow exceeds the 
maximum free flow specified in the chart, the 
flow control valve in the pump should be 
removed and cleaned or replaced. 


EXISTING HOSE 
HIGH PRESSUR : 


10. Turn (or haves 
to the left and i 
(psi) and flow 
steering wheel 
hold for more t 
developed at b 
same as the n 
recorded in St< 
should drop b« 


Dmeone turn) the steering wheel 
ight stops. Record the pressure 
[gallons/min.) while holding the 
hard against the stops (do not 
lan five seconds). The pressure 
oth stops should be nearly the 
laximum pump output pressure 
sp 8. At the same time, the flow 
low .5 gallon/min.... 


If the pressure doe: 
described in Step 8[ 
specified value, ( 
occurring. Remove 
gear and remove 
damaged or broken 
pinion steering, paj 
piston and valve sli 


; not reach maximum output (as 
or the flow does not drop below 
xcessive internal leakage is 
and disassemble the steering 
the control valve. Replace 
parts. If equipped with rack and 
particular attention to the rack 
seve seals for damage. 


11. Turn (or haves 
slightly in both 
while watching 
should move 
reading and 
released. If it c 
rotary valve in 
sticking. After 
check the col 
disassembling 


pmeone turn) the steering wheel 
' directions and release quickly 
the pressure gauge. The needle 
from the normal backpressure 
snap back as the wheel is 
omes back slowly, or sticks, the 
the steering gear or column is 
removing the steering gear, 
umn for free rotation prior to 
the gear. 


With the gear removed, remove, disassemble and 
clean the rotary va|lve. 


NOTE: The pinned valve assembly is not to be 
unpinned. Cleaning is to consist of rinsing the parts 
in kerosene and whrking the valve input shaft and 
worm by holding the worm and rotating the input 
shaft back and forth in the sleeve. (The input shaft 
will rotate approximately ± 9° in the sleeve while 
holding the worm.) 


If the system is severely contaminated, both gear 
hoses and pump must be completely disassembled 
and cleaned before reassembly. 


NOTE: If problem still exists, check ball joints, 
linkage, etc. 
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DIAGNOSIS AND TESTING (Continued) 


Purging Power Steering System of Air 

Air trapped in the power steering system, which 
causes a whine-type noise between 17-39 km/h 
(20-45 mph) on light acceleration, can be removed 
by using a power steering pump air evacuator 
assembly (DEVAC Tool) or the VACUUM FILL 
PROCESS. 

Devac System 

Fabricate a DEVAC purging tool for Ford C-ll 
pump. 

The procedure for removing entrapped air is as 
follows: 

1. Check the pump reservoir oil level to make 
certain the fluid level is correct (add fluid if low, 
siphon out fluid if level is above full mark). 

2. Insert the rubber stopper end of the air 
evacuator assembly tightly into the filler tube. 

3. Connect a suitable length of hose from the 
other end of the air evacuator to a distributor 
machine or air-conditioner vacuum pump. Do 

Not Use Engine Vacuum. 

4. Let the engine idle for approximately 15 
minutes. Turn steering wheel one full cycle 
every five minutes. (Do not hit the stops.) This 
assists in removing air (rapped in the system. 

5. Disconnect and remoVe the evacuator and 
reinstall the filler tube dipstick. 

■ i- ' 




[ • . A 

Start-Up Procedure 
Pump or Gear Overt 

Upon initial engine s 
pump or gear overhau 
is very frequently muc 
due to air trapped in thi 
with the surging fluic 
problem can be minimi 
is used. 

1. Disconnect the c< 

2. Fill the reservoir. 

3. Crank the engine 
adding fluid until tl 
careful to avoid 
battery may be 
damaged. 

4. Rotate the steer 
degrees each side 
crank the engine. 

5. Re-check the flui< 

6. Reconnect the cc 

7. Start the engine e 
minutes. 

8. Rotate the steerir 

9. Shut off the en< 
level—add as req 

After Power Steering 
aul) 

tart-up after a power steering 
(particularly the pump), there 
ti noise and aeration. This is 
i overhauled unit which mixes 
and causes aeration. The 
zed if the following procedure 

>il wire. 

with the starter and continue 
le level remains constant. Be 
prolonged cranking as the 
drained and the starter 

ng wheel approximately 30 
i of center while continuing to 

i level and fill as required. 

til wire. 

ind allow it to run for several 

ig wheel from stop to stop. 

line and re-check the fluid 
uired. 

DIAGNOSIS GUIDES 


The diagnosis guide 
as an aid in diagnosin 
For additional diagnos 
00-05b, Roadability. 

s in this Section can be used 
j steering system conditions, 
s procedure, refer to Section 
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DIAGNOSIS GUIDES (Continued) 



POSSIBLE CAUSE 


RESOLUTION 

Power Steering Pump Leaks 

1. Fluid, cap and dipstick. 

2. Loose or damaged hose 
connections. 

3. Leakage between reservoir and 
housing. 

4. Leakage at pump shaft seal area. 

1. C 
k 
ir 
k 

2. F 

3. f 

4. F 

heck for indications of false 
iakage — overfilled reservoir, 
^property installed, damaged or 
st cap or dipstick. 

tepair or replace as required. 

lepair or replace as required. 

ieplace shaft seal or pump. 

Steering Wheel Off-Center 
(Clear Vision) 

1. Incorrect toe setting. (Steering 
wheel is positively aligned to 
steering shaft. Position is not 
adjustable.) Refer to the 

Adjustment portion of Section 

11.04, Steering Column, for further 
description. 

■ 

et to specification per Section 

4.00, Suspension System 
ervice. 

4 . 
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_ CONDITION 

■ t 

Putts or Drifts to One Side 


i 


POSSIBLE CAUSE 


Manual and Power S t e e ring 

1. Vehicle overloaded or unevenly 
loaded. 

2. Improper tire pressure. 

3. Mismatched tires and wheels. 


: as required. 


2. Adjust tire pressure as required. 

3. Install correct tire and wheel 
combination. 

4. Check for cause, replace as 
required. 


5. Replace inner ball joint assembly. 


4. Tire variance (excessive inner or 
outer tread wear, or misaligned 
belts). 

5. Loose, worn, or damaged inner 
ball joint assembly. 

6. Bent spindle or spindle arm. 

7. Loose, damaged, or sagging /. i igrutni or replace as re 

suspension components. 

8. Bent rear axle housing. 8. Replace as required. 

9. Excessive caster/camber split 9. Adjust caster/camber sp 

(excessive side-to-side variance in required, 
caster/camber settings). 

10. Improper toe setting. 10. Adjust as required. 

11. Front wheel bearings out of 11. Adjust as required, 

adjustment. 

12. Loose steering gear mountings. 12. Tighten to specification. 


6. Replace as required. 

7. Tighten or replace as required. 


9. Adjust caster/camber split as 
required. 


10. Adjust as required. 

11. Adjust as required. 


13. Loose, worn or damaged steering 
linkage. 

14. Worn out tie rod ends (Ranger/ 
Bronco II). 

15. Brake drag. 

16. Frame or underbody out of 
alignment. 


Power Steering Only 

1. Steering gear valve binding or out 
of balance (Ranger/Bronco II). 


13. Tighten and replace as required. 


14. Replace tire rod ends. 


15. Service brakes — inspect, adjust, 
repair or replace as required. 

16. Correct as required. 


1. Clean and replace as necessary. 
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CONDITION 

POSSIBLE CAUSE 


Wanders Side to Side — Loose 
Steering 

1. Vehicle overloaded or unevenly 
loaded. 

1. 


2. Improper (mismatched) tires and 
wheels. 

2. 


3. Tire pressure. 

3. 


4. Improper wheel alignment. 

4. 

. i 

5. Loose wheel lug nuts. 

5. 


6. Front wheel bearing adjustment. 

6. 


7. Flexible coupling damaged or 
worn. 

7. 


8. Column intermediate shaft bolts. 

8. 

I- 

9. Column intermediate shaft joints 
loose or worn. 

9. 


10. Loose stealing gear mounting 
(Ranger/Bronco II). 

10. 


11. Steering gear adjustments 
(Ranger/Bronco II). 

11. 


12. Steering linkage connections for 
looseness, wear or damage. 

12. 


13. Incorrect toe setting. 

13. 


14. Front and rear suspension 
components for looseness, wear 
or damage. 

14. 


RESOLUTION 


rect as required. 

install correct tire and wheel 
combination. 

Adjust air pressure in tires. 

Set alignment to specification. 
Tighten to specifications. 

Adjust to specification. 

Replace as required. 

Tighten bolts to specification. 
Replace intermediate shaft. 

Adjust to specification. 

Adjust to specification. 

Tighten or replace as necessary. 

Set to specifications. 

Tighten or replace as necessary. 
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DIAGNOSIS GUIDES (Continued) 


CONDITION 

POSSIBLE CAUSE 


RESOLUTION 

Heavy Steering Effort — Poor or 

Loss of Assist During Turns and 

Parking 

f ■ 

' "■! 

' •■■■ "" i 

, 

■■ ■ t - 

Manual and Power Steering 

1. Improper (mismatched) tire and 
wheel size. 

2. Underinflated tires. 

3. Steering wheel to column shroud 
interference. 

- ’' 1 . . . 

4. Improper steering wheel clear 
vision indexing. 

5. Misaligned flexible coupling (if so 
equipped) to gear interference. 

6. Steering column alignment. 

7. Steering linkage or front axle 
spindle pins for a binding 
condition or lack of lubrication. 

8. Bind in front axle spindle thrust 
bearings. 

9. Steering gear adjustment 
(Ranger/Bronco II). 

10. Boot damage and evidence of 
binding or damage to inner ball 
joint assembly. 

11. Bent or damaged rack (Aerostar). 

12. Bent or damaged crossmember 
(Ranger/Bronco II). 

13. Worn or damaged engine mounts. 

14. Tight lower control arm ball joints. 

15. Column bearing binding. 

16. Improper wheel alignment. 

1. Ins 
cor 

2. Ad 

3. Re 

4. Re 
Se< 

5. Aik 

6. Alic 

7. Lut 
as 

8. Lut 
as 

9. Adj 

10. Rei 
anc 

11. Re] 

12. Re| 

13. Rei 

14. Adj 

15. Re 

16. Sel 
por 
Sue 

till correct tire and wheel 
rlbination. 

ust tire pressure as required. 

move interference. 

ter to Adjustments portion of 
jtion 11.04, Steering Column. 

jin or adjust as required. 

in or adjust as required. 

>e, inspect, adjust or replace 
required. 

le, inspect, adjust or replace 
required. 

ust to specification. 

>lace inner ball joint assembly 
boot. 

>lace rack assembly. 

Dlace as necessary. 

slace as required. 

ust or replace as required. , 

jlace bearing. 

to specification per Alignment 
lion of Section 04.00, 

>pension System Service. 

Power Steering Only 

1. Leakage or loss of fluid. 

2. Low pump fluid. 

3. Contaminated fluid, incorrect fluid. 

4. Air in power steering system. 

5. Glazing or improper drive belt 
tension. 

6. Hose or cooler line restrictions. 

7. Improper engine idle speed. 

1. See 
this 

2. Filj 

3. Re 
flu 1 

4. Ad< 
anc 

5. Tig 
req 

6. Cld 

7. Re; 

External Leak Diagnosis in 
Section for service. 

as necessary. 1 

3lace with correctly specified 
i 

1 fluid, tighten connections ! 

bleed system. 

hten or replace belt as 
uired. 

ar or replace as required. 

adjust idle speed. 
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CONDITION 


POSSIBLE CAUSE 


RESOLUTION 
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DIAGNOSIS GUIDES (Continued) 


CONDITION 

POSSIBLE CAUSE 


RESOLUTION 

Retumabllity Poor 

Manual and Power Steering 

1. Tire pressure. 

2. Steering column alignment. 

3. Column bearing binding. 

4. Steering linkage for a binding 
condition or lack of lubrication. 

5. Tight front axle spindles. 

6. Bind in front axle spindle bolt 
thrust bearings. 

7. Set toe to specifications. 

8. Steering gear adjustment 
(Ranger/Bronco II). 

9. Boot damage and evidence of 
binding or damage to inner ball 
joint assembly. 

10. Bent or damaged rack (Aerostar). 

11. Bent or damaged crossmember 
(Ranger/Bronco II). 

12. Worn or damaged engine mounts. 

13. Tight lower control arm ball joints. 

1. Ad 

2. All 

3. Rr 

4. Lu 
re< 

5. Lu 

6. Lu 

7. Ad 

8. Ad 

9. Rc 
an 

10. Re 

11. Re 

12. Re 

13. Ad 

List air pressure in tires. 

gn or adjust as required. 

i place bearing. 

», adjust or replace as 
luired. 

>e, correct as required. 

}e, correct as required. 

just as required. 

just to specification. 

place inner ball joint assembly 
d boot. 

place rack assembly. 

place as necessary. 

place as required. 

ust or replace as required. 

Power Steering Only 

1. Kinked return hose or tube. 

2. Obstruction within steering gear 
or lines. 

3. Bent or damaged rack (Aerostar). 

4. Binding in the valve assembly 
(Ranger/Bronco II). 

5. Steering gear meshload too high 
(Ranger/Bronco II). 

6. Contamination in system. 

1. Ira 
re< 

2. Ire 
re 

3. r! 

4. Re 

5. Re 
ret 

6. Fit 

pect and repair or replace as 
uired. 

spect, remove obstructions and 
>air or replace as required. 

place rack assembly. 

place input shaft of valve 
sembly. 

pair gear assembly as 
juired. 

tsh power steering system. 

| 
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CONDITION 


POSSIBLE CAUSE 


RESOLUTION 


Rough, Lumpy or Binding Steering — 
Sticky or catchy feel while turning. 

Power Steering 

1. Steering column misaligned. 

1. 

slign as required. 

2. Steering gear adjustments set too 

2. 

Adjust as required. Refer to 


high. Pinion plug too tight (manual 
gear, Ranger only). 


ippropriate steering gear section. 

I 

3. Rack and pinion teeth or bearings 

3. 

Replace complete gear assembly. 


damaged due to high impact loads 
(Aerostar). 




Power Steering 



Poor Center Feel or Poor Groove 

Feel — Requires repeated small 
corrections to maintain a straight 
ahead path. 

1. Improper toe setting. 

1. 

>et to specifications per Alignment 
ortion of Section 04.00, 

Suspension System Service. 

2. Excessive caster split (excessive 

2. 

Adjust as required. Refer to 


side-to-side variance in caster 
setting). 


ippropriate suspension section. 


Power Steering 



Pointing, Darting, Sticky Steering — 

1. Steering gear input shaft not 

1. ( 

tenter gear and adjust toe as 

Road feel is not smooth, cannot 

centered, due to incorrect toe 

r 

squired. Check for equal left and 

make minor corrections with ease. 

setting. 

r 

ght turns. 


2. Steering gear adjustment set too 

2 . 

Adjust as required to 


high. Pinion plug preload set too 


specifications. Refer to the 


high (manual gear, Ranger only). 


ippropriate steering gear section. 


3. Excessive caster split (excessive 

3. , 

\djust caster split as required. 


side-to-side variance in the caster 
setting). 




4. Spindle ball joint torque too high. 

4. 1 

Repair or replace as required. 


5. Steering column sticky. 

5. 1 
\ 

Disconnect intermediate shaft and 
verify free rotation of the steering 



( 

:olumn. Repair as required. 


6. Intermediate shaft binding because 

6. 1 

Replace intermediate shaft U-joint. 


of worn out U-joint. 
















CONDITION 

POSSIBLE CAUSE 


RESOLUTION 


Power Steering 



Shimmy-A consistent side-to-side 
wobble in the steering wheel and 
road wheels. Usually felt at speeds 
over 64 km/h (40 mph) and amplified 
when driven over pot holes or 
bumps. 

1. Wheels out of balance. 

2. Improper tire pressure. 

3. Excessive tire sidewall deflection. 

1. Col lect as required. 

, Adjust as redirect. 

3. Adjust air pressure and replace j 
as required. 


4. Irregular tire wear. 

4. Ch 
req 

sck for cause, replace as 
uired. 


5. Loose wheel lug nuts. 

5. Tig 

hten to specifications. 


6. Steering gear insulators worn. 

6. Re 

slace as required. 


7. Loose or leaky shock absorbers. 

7. Tic 

hten or replace as required. 


8. Broken or sagging suspension. 

8. Re 

place as required. 


9. Loose, damaged, or worn steering 
linkage. 

9. Tic 

hten or replace as required. 


10. Steering gear mounting bolts 
loose. 

10. Tig 
spi 

hten the bolts to 
reifications. 


11. Front wheel bearings out of 
adjustment. 

11. Ad 

ust as required. 


12. Out of round wheels or tires. 

12. Re 

place as required. 


13. Wheel and tire runout not within 
specifications. i 

13. Re 

place as required. 


14. Worn spindle ball joints. 

14. Re 

place as required. 



CONDITION 


FEEDBACK — (Rattle, chuckle, 
knocking noises in the steering 
gear). Roughness is felt in the 
steering wheel by the driver when 
the vehicle is driven over rough 
pavement. 


POSSIBLE CAUSE 


• Column U-joints loose. 


Loose tie rod ends. Ranger/ 
Bronco II 


• Loose worn tie rod ball. Ranger/ 
Bronco II 


• Gear assembly loose on 
crossmember. Ranger/Bronco II 


• Loose pinion bearing cap. 

• Loose pinion bearing locknut. 


• Piston disengaged or loose on rack. 
(Aerostar) 


• Oversized pinion shaft bushing. 


Column intermediate shaft 
connecting bolts loose. 


• Loose suspension on ball joints. 
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DIAGNOSIS GUIDES (Continued) 



POSSIBLE CAUSE 


RESOLUTION 

Noise in Steering — Squeak, Creak 
or Rattle 

1. Steering column shroud 
interference with wheel. 

1. 

Replace shrouds or wheel or 
reposition shroud as required. 


2. Lack of lubrication where horn 
brush or speed control contacts 
rubplate of steering wheel. 

2. 

Lube or adjust as required. 


3. Loose steering column mounting 
bolts or screws. 

3. 

Tighten to specification. 


4. Looseness of ball bearings or 
insufficient lube. 

4. 

Lube or replace bearings. 


5. Steering shaft insulators cracked or 
dry. 

5. 

Lube or replace insulators. 


6. Upper or lower bearing sleeve out 
of position. 

6. 

Reposition bearing sleeve. 


7. Lower bearing retainers out of 
position. 

7 

teseat retainers. 

Noise in Steering Column *— Clunk 

1. Loose pot coupling to steering 
column bolt. 

1. 

Tighten to specification. 


2. Improper steering gear mesh load 
(Ranger/Bronco II). 

2. 

Readjust to specification. 


3. Defective intermediate shaft pot 
joint. 

3. 

Remove intermediate shaft pot 
pint from steering shaft. Manually 
nspect pot joint and slip shaft for 
metallic lash. Inspect pot joint for 
loose plug. Replace assembly as 
required. 


4. Looseness of ball bearings or 
insufficient lube. 

4. 

Lube or replace bearings. 

Noise, Knock, Clunk, Rapping, 
Squeaking Noise When Turning 

Power Steering 

1. Steering wheel to steering column 
shroud interference. 

1. 

Adjust or replace as required. 


2. Lack of lubrication where speed 
control brush contacts steering 
wheel pad. 

2. 

Lubricate as required. 


3. Steering column mounting bolts 
loose. 

3. 

Tighten bolts to specifications. 


4. Intermediate shaft attaching bolts 
loose. 

4. 

Tighten bolts to specifications. 

' 1 

5. Steering gear mounting bolts loose 
(Ranger/Bronco II). 

5. 

Tighten bolts to specifications. 


6. Tires nibbing or grounding out 
against body or chassis. 

6. 

Adjust or replace as required. 


7. Front suspension components 
loose, worn, or damaged. 

7. 

Tighten or replace as required. 


8. Loose pinion plug has permitted 
contamination to enter system. 

8. 

Replace steering gear. 


9. Loose tie rod (Ranger/Bronco II) 
and inner ball joint assembly. 

9. 

Replace tie rod and inner ball joint 
assembly. 
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DIAGNOSIS GUIDES (Continued) 


DIAGNOSIS GUIDE — FORD INTEGRAL POWER RACK AND PINION STEERING GEAR 


CONDITION 

POSSIBLE CAUSE 

RESOLUTION 

• Hissing Sound 

There is some noise in all power 
steering systems. One of the most 
common is a hissing sound most 
evident at standstill parking. There 
is no relationship between this 
noise and the performance of the 
steering gear. 

• Hiss may be expected when the 
steering wheel is at the end of 
travel or when turning at standstill. 

• Hiss 
rotar 
way 
repls 
asse 
extra 
replE 
a sli( 
cure 
for a 
boot 
to m 
hiss 
com| 
colur 
flexit 
sure 
gear 
coup 
is no 

s a normal characteristic of 
y steering gears and in no 
affects steering. Do not 
n* the input shaft and valve 
ilnbly unless the hiss is 
nely objectionable. A 
:ement valve will also exhibit 
]ht noise and is not always a 
for the condition. Investigate 
grounded column or a loose 
at the dash panel. Any metal 
atal contact will transmit valve 
into the passenger 
: artment through the steering 
nn. Verify clearance between 
jle coupling components. Be 
steering column shaft and 
are aligned so flexible 
ing rotates in a flat plane and 
distorted as shaft rotates. 

PUMP AND BELT NOISE DIAGNOSIS 

CG4746-2A 

CONDITION 

POSSIBLE CAUSE 


ACTION 

• Power Steering Belt Squealing 

• Check belt for proper tension or 
glazing. 

• Tight 

an or replace belt as required. 

• Pump Noisy 

• Low fluid level and possible 
leakage. 

• Refill 
from 
Serv 

to specified level. Purge air 
system. Check for leaks, 
ce as required. 

• Swish Type Noise 

• Fluid flow into the bypass valve of 
the pump valve housing with fluid 
temperature below 54°C (130°F). 

• Nom 

>al noise. 

• Whine Type Noise 

• Aerated fluid, or cam countour 
damaged. 

• Purg 
not r 
asse 

a system of air. If condition 
ssolved, replace rotor 
mbly. 

• Clicking Mechanical Type Noise 

• Pump slippers too long, excessive 
wear of pumping elements. 

Excessive slipper to slot clearance, 
or out of square slipper springs. 

• Repl 

ace rotor assembly. 

• Chatter Type Noise 

• Chipped comers on rotor outside 
diameter or distorted slipper spring. 

• Repl. 

ace rotor assembly. 

• Other Cause of Noise. 

• Improper assembly of components 
such as slippers. 

• Imperfections on rotor outside 
diameter or rotor end surface. 

• Damaged rotor splines. - •• 

• Hairline crack on cam inner surface. 

• Interference between rotor and 
cam. 

• Excessively worn or scored 
pumping elements and pressure 
plates. 

• Rebt 
com 

• Repl; 

• Rep. 

• Repl. 

• Rep. 

• Rep; 
press 

ild pump and replace 
xanents as required. 

ace rotor assembly. 

ace rotor assembly. 

ace rotor assembly. 

ace rotor assembly. 

ace rotor assembly and 
ure plates. 
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LUBRICATION 


Manual Steering Gear Lubrication 
Schedule 

1. The steering gear is factory-filled with steering 
gear lubricant. Seasonal change of this 
lubricant should not be performed and the 
housing should not be drained. No lubricant is 
required for the life of the steering gear. 

Every 50,000 km (30,000 miles), the gear 
should be inspected for seal leakage (actual 
solid grease, not just oil film). If the seal is 
replaced or the gear is overhauled, the gear 
housing should be refilled. Refer to Section 
11.01 Manual Steering Gear, for recommended 
lubricant and fill procedures. 


CLEANING AND INSPECTION 


Manual and Power Steering Gear 
Cleaning 

Disassembly and assembly of the steering gear 
and sub-assemblies must be made on a clean 
workbench. As in repairing any hydraulically 
operated unit, cleanliness is of utmost importance. 
The bench, tools, and parts must be kept clean at all 
times. Thoroughly clean the exterior of the unit with 
a suitable solvent and, when necessary, drain as 
much of the hydraulic fluid (or gear grease) as 
possible. Handle all parts very carefully to avoid 
nicks, burrs, scratches apd dirt, which could make 
the parts unfit for use. 

Do not clean, wash or soak seals in the 
cleaning solvent. 

Inspection 

1. Check input shaft bearing for damage. Replace 
if necessary. 

2. Inspect the valve housing for scoring or burrs. 

3. Inspect the tube seats (if equipped) in the 
pressure and return ports in the housing. If 
nicks, etc. are present replace tube seats. 

4. Check all fluid passages for obstruction or 
leakage. 

5. Inspect the steering gear housing for cracks, 
stripped threads, and mating surfaces for burrs. 
Inspect the piston bore of the housing for 
scoring. Check roller bearing for damage. If 
necessary, replace the housing. v • 

6. Check the input shaft bearing after installation 
to be sure that it rotates without binding or 
roughness. 

7. Check the pinion and rack teeth or sector shaft 
teeth and piston rack teeth for nicks and burrs. 




Flushing 

Should it be nec 

power steering p 

could have occum 

required when inst 

1. Remove the p 
the pulley as o 
Steering Pump 

2. Install the pull 
the pump and 
to the pump. 

3. Place the fluic 
suitable contai 
tube. 

4. Fill the reserve 
Fluid, E6AZ-1 
equivalent. 

5. Disconnect the 
from starting a 
ground. 

6. While approxin 
fluid are being 
engine over us 
time, cycle the 
Do not hold th 
for more than t 
careful to avc 
battery will be c 

7. As soon as all 
in, turn off the 
wire. 

8. Remove the pi 
and attach the 

9. Check the res< 
proper level. 

10. Lower the veh 

11. Start the engii 
stop to stop to 
system. 

essary to replace an inoperative 
imp when fluid contamination 
id, flushing the steering gear is 
tiling the repaired pump. 

>wer steering pump and remove 
jtlined in Section 11-02a, Power 

ty on the repaired pump. Install 
connect only the pressure hose 

return line from the gear in a 
ler and plug the reservoir return 

ir with Premium Power Steering 
9582-AA (ESW-M2C33-F) or 

i coil wire to prevent the engine 

id raise the front wheels off the 

■ 

lately two quarts of steering gear 
toured into the reservoir, turn the 
ing the ignition key. At the same 
steering wheel from stop to stop, 
e steering wheel against a stop 
iree to five seconds at a time. Be 
iid excessive cranking as the 
Irained and the starter damaged. 

if the lubricant has been poured 
ignition key, and attach the coil 

jg from the reservoir return tube, 
return hose to the reservoir. 

irvoir fluid level, add fluid to the 

cle. 

re and cycle the steering from 
expel any trapped air from the 



Ford C-11 Powe 
Flushing 

When contaming 
the gear, it will be 
steering pump. 

1. Leave all he 
pressure line a 

2. Place the pres 

3. Fill the reserve 
Fluid, E6AZ-1 
equivalent. 

4. Disconnect the 
from starting. 

5. While approxin 
gear fluid are 
engage the sfe 

r Steering Pump 

tion is noted while overhauling 
necessary to flush the power 

ses connected, except the 
t the gear. 

sure line in a suitable container. 

ir with Premium Power Steering 
9582-AA (ESW-M2C33-F) or 

coil wire to prevent the engine 

lately two quarts of the steering 
ieing poured into the reservdir, 
rter. 
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CLEANING AND INSPECTION (Continued) 


6. As soon as all the fluid has been poured in, turn 10. Start the engine an 

off the ignition. from stop to stop 

7. Attach the pressure hose at the gear. system. 

8. Check the reservoir fluid level. 

9. Crank the engine with the starter and continue 
adding fluid until the level remains constant. 

Lower the vehicle and attach the coil wire. 

d cycle the steering wheel 
to expel any air from the 



Cleaning 

Wash all parts except seals in a chlorinated 
solvent and ary with compressed air. 

i 



i 


Inspection 

To determine when to replace power steering 
pump components follow these guidelines. Some 
components must be replaced regardless of 
condition. 6 

1. Re-use the outlet fitting if the corners are not 

rounded and the threads intact. 7 

2. Replace all seals. i 

3. Re-use the reservoir assembly if the reservoir 

seal areas are not darhaged. Check for a 8. 
broken or missing baffle. 1 

4. Re-use the housing or housing assembly if the 
O-ring and snap ring surfaces are not damaged. 

5. Re-use the rotor and cam assembly if wear is 
limited to removal of the phosphate coating on 
the cam contour. Do not disassemble the unit. 

Push the rotor part way through the cam insert, 

being careful not to dislodge the slippers and p 

springs. Check the cam inside diameter for y - 

scoring or burring. Check the rotor faces and 
outside diameter for scoring and chipping. Do 
not repair or refinish the upper and lower 


SPECIFICATIONS 


STATIC STEERING WHEEL TURNING EFFORT 


Vehicle 

Gear Type 

Tumint 

Effort 

Nrn 

Ft-Lb 

Aerostar 

Power 

3.3-4.4 

29-39 


CG4748-1C 


pressure plates, carjn 
or burring is evideijv 
components. 

Install a new rotor 
slippers are worn. 


Re-use the rotor 
bushing diameter a 
not excessively won 


shaft if the thrust faces, 
pd shaft seal diameter are 
n or scored. 


rtn 


Re-use the housing 
the threaded holes 
repair, and the buslfiii 
or worn, 0.0127m 
17.50mm (0.6891 
threaded holes by 
threads and install 
bushing is scored 
new housing and 


a. 


Re-use the valve 
nicks, scoring, and 
Valve must fall frebl 
valve housing and| 
bore. 


or rotor assembly. If wear 
t, replace them with new 

and cam assembly if the 


and bushing assembly if all 
are not damaged beyond 
ing diameter is not scored 
(0.0005 inch) over the 
ifich) maximum. Repair the 
drilling out the damaged 
|ing helicoil inserts. If the 
excessively worn, install a 
shing assembly. 


bo 


dy if valve bore is free of 
the valve screen is clean, 
ly in valve bore. Replace 
or valve if valve sticks in 


Pump Model 

Minimum Flow @ 

5100 kPa (740 pel)© 

Minimuni Relief 
Pressure 

Maximum Relief 
Pleasure 


Maximum 

@150 

Free Row 
ORPM 

UtaraAMnute 
76*C (170V) 

GaNons/Mtoute 
76°C (170T) 

kPa 

PSI 

kPa 

PSI 


Uters/Minute 

Gadons/Mimite 

HBC-HW 

3.4 

.9 

9650 

1400 

10550 

1530 


9.8 

2.6 

HBC-HZ 

3.4 

.9 

7240 

1050 

8480 

1230 

__ 

9.8 

2.6 


i specification 


tow capacity. 


CG34SS-2E 


















































11 - 00-23 


Steering 


SPECIAL SERVICE TOOLS 


Tool Number 

T63L-8620-A 

D79L-33610-A 


Description _ 

Belt Tension Gauge 
Power Steering Analyzer 


• 1 


ROTUNDA EQUIPMENT 


Tool Number 

Description 

014-00207 

Power Steering Analyzer 


CG3851-1B 


General Service 
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Application 



Check Powers 

-tearing Belt Tension 


Power Stewing 

Tests .... r 
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SECTION 11-01 Manual Steering Gear 


SUBJECT PAGE 
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Preload and Meshload Adjustment-Gear 
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DIAGNOSIS AND TESTING .11-01-3 
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SECTION 11-01 Manual Steering Gear 


SUBJECT PAGE 

ADJUSTMENTS 

Preload and Meshload Adjustment-Gear 

Removed from Vehicle.11-01-9 

Preload and Meshload Check-In Vehicle.11-01-9 

DESCRIPTION AND OPERATION ..11-01-1 

DIAGNOSIS AND TESTING .11-01-3 

DISASSEMBLY AND ASSEMBLY 

Adjuster/Plug Bearing Cup Removal.11-01-13 

Housing Bearing Cup Removal.11-01-13 

Inspection... 11-01-13 


SUBJECT PAGE 

DISASSEMBLY AND ASSEMBLY (Cont'd.) 

Sector Cover Bushing .11-01-13 

Sector Shaft Needle Bearing.11-01-13 

Steering Gear. 11-01-11 

REMOVAL AND INSTALLATION 

Steering Gear.......11-01-10 

SPECIAL SERVICE TOOLS ... 11-01-18 

SPECIFICATIONS .11-01-17 

VEHICLE APPLICATION.11-01-1 


VEHICLE APPLICATION 

Ranger 4x2 Regular Cab Vehicles with Manual 
Steering 


DESCRIPTION AND OPERATION 


The steering gear is of the worm and recirculating 
ball type. The sector shaft is supported by a needle 
bearing in the housing and a bushing in the sector 
cover. A ball nut is used which has threads that mate 
to the threads of the wormshaft via continuous rows 
of ball bearings between the two. Ball bearings 
recirculate through two oytside loops, referred to as 
ball return guide tubes. The ball nut has gear teeth 
cut on one face which mesh with gear teeth on the 
sector shaft. As the steering wheel is rotated, the 
wormshaft rotates, causing the ball nut to move up 
or down the wormshaft. Since the gear teeth on the 
ball nut are meshed with the gear teeth on the sector 
shaft, the movement of the nut causes the sector 
shaft to rotate and swing the Pitman arm. 


TO FLEX COUPLING AND 
INTERMEDIATE SHAFT 
ASSEMBLY 


SECTOR SHAFT ADJUSTING 
SCREW (MESHLOAD 
ADJUSTER) 


GEAR HOUSING 



ADJUSTER 

PLUG 

LOCKNUT 


SECTOR SHAFT 
ADJUSTING SCREW 
LOCKNUT 


SECTOR SHAFT 
TO PITMAN ARM 


WORM BEARING 
ADJUSTER PLUG 
(PRELOAD 
ADJUSTMENT) 
LOCATION OF GEAR 
MODEL NUMBER 
SMK-A: CONSTANT RATIO 

G3552-1C 

























11-01-2 


Manual Steering Gear 


11-01-2 


Description and operation (Continued) 


The design of two separate circuits of balls results 
in an almost friction-free operation of the ball nut 
and the wormshaft. When the steering wheel is 
turned, the ball bearing roll in the ball thread grooves 
of the wormshaft and ball nut. When the ball 
bearings reach the end of their respective circuit, 
they enter the guide tubes and are returned to the 
other end of the circuits. 

The teeth on the sector shaft and the ball nut are 
designed so that an interference fit exists between 
the two when the front wheels are straight ahead. 
This interference fit eliminates gear tooth lash on 
center for a positive feel when driving straight 
ahead. Proper mesh engagement between the 
sector and ball nut is obtained by an adjusting screw 
which moves the sector shaft axially. 



SECTOR SHAFT 


SECTOR SHAFT ADJUSTER SCREW 
(MESHLOAD ADJUSTMENT) 


LOCKNUT 


BUSHING 



BALL GUIDE 
CLAMP 


NEEDLE BEARING 


SECTOR SHAFT 


G3554 2B 
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11-01-3 

DESCRIPTION AND OPERATION (Continued) 


It must be noted that the manual steering gear will There are two type 

not cause the vehicle to pull to one side and that constant (24:1) ratio c 

only minor pull condition caused by the tires or Except for the secto 

suspension misalignment can be masked (covered cover, these gears use 

up) by setting preload and meshload to gear model number to 

specifications. The steering gear will not cause road other, 

wheel shimmy. 

of manual ball nut gears: A 
md a variable (20-24:1) ratio, 
r shaft, housing and sector 
! common parts. Use the Ford j 
distinguish one gear from the 

DIAGNOSIS AND TESTING 


Refer to following charts for diagnostic conditions. 

For additional diagnostic and testing procedures, 
refer to Section 11.00, Steering System General 

Service. 
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CONDITION 

POSSIBLE CAUSE 

RESOLUTION 

High Efforts/Poor Retumability. 

1. Improper tire/wheel size. 

1. Install correct tire and wheel 
combinations. 


2. Underinflated tires. 

2. Adjust tire pressure as required. 


3. Misaligned steering column and/or 
distorted flex coupling. 

3. At gn/replace as required. 


4. Steering wheel to column 
interference. 

4. Romove interference. 


5. Steering gear with insufficient 
grease. 

5. Check steering gear seals and 
replace, if required. Add lubricant 
as required. 


6. Improper steering column indexing 
and/or improper toe setting. 

6. Set front wheels in straight ahead 
position and ensure the following. 

a. Steering wheel hub and 
steering column shaft index 
marks must be aligned. 

b. The index marks must be in 

12 o’clock position. 

c. Steering gear input shaft flat 
must be in 12 o'clock position. 

If the indexing is improper, 
reindex the steering column. 

If the steering gear input shaft 
fiat is not in 12 o’clock position, 
reset the toe. 


7. Steering gear preload/meshload 
set too high. 

7. Check the steering gear preload/ 
rreshload and adjust as required. 
Refer to Adjustments in this 
suction. 


8. Spindle ball joint torque too high. 

8. Repair/replace as required. 



CG3556-2C 










DIAGNOSIS AND TESTING (Continued) 


CONDITION 

POSSIBLE CAUSE 


RESOLUTION 

Vehicle Wanders (Side to Side). 
Constant Corrective Steering is 
Required at Highway Speeds. 

1. Vehicle overloaded or unevenly 
loaded. 

1. 

Correct as required. 

2. Improper tire/wheel size. 

2. 

Install correct tire and wheel 
combination. 


3. Steering gear mounting bolts 
loose. 

3. 

Tighten the bolts to 88 N*m 
(65 ft-lbs). 


4. Flex coupling to steering gear 
attaching bolt loose. 

4. 

Tighten the bolt to 47 N*m 
(35 ft-lbs). 

: . 

5. Flex coupling damaged or worn. 

5. 

Replace as required. 


6. Improper steering column indexing 
and/or improper toe setting. 

6. 

Set the front wheels in straight 
ahead position and ensure the 
following. 

a. Steering wheel hub and 
steering column shaft index 
marks must be aligned. 

b. The index marks must be in 12 
o’clock position. 

c. Steering gear input shaft flat 
must be in 12 o’clock position. 

If the indexing is improper, 
reindex the steering column. 

If the steering gear input shaft 
flat is not in 12 o’clock position, 
reset the toe. 


7. Steering linkage loose, worn or 
damaged. 

7. 

Correct as required. 


8. Broken or sagging suspension 
springs. 

8 

Replace as required. 

1 

9. Steering gear adjustment set too 
low. 

9 

Check the steering gear 
adjustment and adjust as 
required. Refer to Adjustments in 
this section. 


10. Improper caster/camber. 

10 

Adjust caster/camber. 

f 

11. Front wheel bearings misadjusted. 

11 : 

Adjust as required. 


CG5000-2A 
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DIAGNOSIS AND TESTING (Continued) 


: 

CONDITION 

POSSIBLE CAUSE 


RESOLUTION 

Uneven efforts 

1. Steering gear input shaft not 
centered due to improper toe 
setting. 

1. Ce 
rec 

r ter gear and adjust toe as 
mired. * ■ - 

Pointing, darting, sticky steering; down- 
the-road steering feel is not smooth; 
seems to be sticky, and cannot make 
minor corrections with ease. 

1. Steering column misaligned. 

2. Flex coupling distorted. 

3. Steering gear grease leaking from 
input and/or output shaft seal. 

4. Steering gear input shaft not 
centered, due to incorrect toe 
settings. 

.... 

5. Steering gear adjustment set too 
high. 

6. Excessive caster split (excessive 
side-to-side variance in the caster 
setting). 

7. Spindle ball joint torque too high. 

1. Alic 

2. Re 

3. Re 

4. Ce 
req 

5. Ch 
adj 
to 
Ad 

6. Adj 

7. Re 

jn as required. 

place as required. 

place the steering gear seals. 

iter gear and adjust toe as 
jired. 

jck the steering gear 
jstment and adjust as required 
ipecifications. Refer to 
ustments in this section. 

ust caster split as required. 

Dair/replace as required. 

Rough, lumpy, binding, steering: 
Rugged or catchy steering feel while 
turning in either direction. 

1. Steering column misaligned. 

2. Flex coupling distorted. 

3. Steering linkage components 
damaged due to impact. 

4. Excessive steering gear 
roughness. 

• ' 

1. Ali< 

2. Re 

3. Re 

4. Ch 
an- 
th€ 
exi 
ge 

)n as required. 

place as required. 

place as required. 

eck steering gear adjustment 
readjust as required. If, during 
check, torque wrench indicates 
:essive roughness, repair the 
ar. 

Poor center feel/poor groove feel/ 
increase in steering efforts when the 
steering wheel is rotated off-center 
during straight-ahead highway driving. 
Vehicle with poor groove feel may 
require repeated small corredtions 
to maintain a desired straight-ahead 
path. 

1. Improper steering column indexing 
and/or improper toe setting. 

2. Steering gear adjustment set too 
high. 

3. Excessive caster split (side to side 
variance is too large). 

1. Sell 
ah 
foil 

a. 

b. 

c. 

1 

2. Clj) 
acj 
Rei 
sec 

3. Adj 

the front wheels in straight- 
aad position and ensure the 
owing: 

Steering wheel hub and steering 
column shaft index marks must 
oe aligned. 

The index marks must be in 12 
o’clock position. 

The steering gear input shaft flat 
must be in 12 o’clock position. If 
he indexing is improper, reindex 
he steering column. If the 
steering gear input shaft flat is 
oot in 12 o’clock position, reset 
he toe. 

ock the steering gear 
ustment and adjust as required, 
er to Adjustments in this 
tion. 

ust as required. 
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DIAGNOSIS AND TESTING (Continued) 


CONDITION 

POSSIBLE CAUSE 


RESOLUTION 

Shimmy — a consistent side-to-side 
wobble in the steering wheel or road 

1. Wheels out of balance. 

1. < 

:;heck/correct as required. 

wheels usually felt at over 40 mph 

2. Improper tire pressure. 

2. t 

djust as required. 

and amplified when driven over pot 
holes or bumps in the road surface. 
NOTE: This condition cannot be 

3. Excessive tire sidewall deflection. 

3. 1 

ispect, adjust air pressure and 
splace as required. 

caused by the manual steering gear. 

4. Irregular tire wear. 

4. 

leplace as required. 


5. Loose wheel lug nuts. 

5. 1 

■ighten to specifications. 


6. Radius arm bushings deteriorated. 

6. 

leplace as required. 


7. Loose or leaky shock absorber. 

7. ‘ 

ighten or replace as required. 


8. Broken or sagging suspension 
spring. 

8. I 

leplace as required. 


9. Loose, worn or damaged steering 
linkage. 

9. ‘ 

righten/replace as required. 


10. Steering gear mounting bolts loose. 

10. ‘ 

Fighten the bolts. 


11. Front wheel bearings out of 
adjustment. 

11. , 

Vdjust as required. 


12. Out of round wheels. 

12. 

leplace as required. 


13. Out of round tires. 

13. 

leplace as required. 


14. Wheel and tire lateral runout not 
within specification. 

14. 

Dheck/replace as required. 


15. Worn spindle ball joints. 

15. 

leplace as required. 


CG3558-2B 
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Preload and Meshload Check-In Vehicle 

NOTE: Prior to checking preload and meshload in 
vehicle, make sure that the steering column is 
properly aligned and that the intermediate shaft flex 
coupling is not distorted. 

1. Disconnect the Pitman arm at the ball stud. 

2. Lubricate wormshaft seal with a drop of 
Automatic Transmission and Power Steering 
Fluid such as Motorcraft Type "F"XT-1-QF 
(ESW-M2C33-F) or equivalent. 

3. Remove the horn pad assembly from the 
steering wheel. 

4. Turn the steering wheel slowly to one stop. 

5. Place an N-cm or in-lbs torque wrench on the 
steering wheel nut. Measure the torque 
(preload) required to rotate the steering wheel 
at a constant speed for approximately 1-1/2 
turns. If the preload is not within 22-68 N-cm (2- 
6 in-lbs), readjust preload (see following text 
Preload and Meshload Adjustment — Gear 
Removed from Vehicle). Worm preload cannot 
be adjusted in the vehicle. 



6. Rotate the steeri 
counting the tota 
halfway, placii 
(Approximately 6 

7. Place an N-cm oi 
steering wheel 
reading (meshloa 
shaft back and fc 
way across cent 
within 45-113 N-c 
N-cm (2 in-lbs) 
meshload is out 
Meshload can be 
following text.) 

ig wheel from stop to stop, 
number of turns then back 
ig the gear on center, 
urns, stop to stop.) 

in-lbs torque wrench on the 
lut. Observe the highest 
d) by rotating the steering 
rth approximately 90° either 
ir. The meshload must be 
n (4-10 in-lbs) and at least 23 
over the preload. If the 
)f specifications, readjust it. 
adjusted in the vehicle. (See 



Preload and Meshl 

Removed from Vet 

1. Tighten the secto 
40 ft-lbs). This 
retention. 

2. Loosen preload ac 
worm bearing adjt 
been removed. Lu 
drop of Type "F" 
Power Steering F 
QF (ESW-M2C33 

3. Using a 11/16 ir 
N-cm (or in-lbs) 1 
the wormshaft all 
the left turn ton 
wormshaft at 
approximately 1-1 
is "preload." 

4. Tighten or loosen 
until the correct pr 
is obtained. Tighte 
253 N-m (166-18 

5. Rotate the worr 
counting the tota 
back half-way, p 
(Approximately 6 

6. Again, using the 
and N-cm (or in- 
the highest read 
turned approximj 
center. If the high 
within 102-124 N 
45 N-cm (4 in-lbs 
sector shaft adjus 

7. Hold the sector 
tighten the locknu 

pad Adjustment-Gear 
tide 

cover bolts 43-54 N ■ m (32- 
step will aid in meshload 

juster locknut and tighten the 
ster nut until all end play has 
bricate wormshaft seal with a 
Automatic Transmission and 
uid such as Motorcraft XT-1- 
F) or equivalent. 

ich, 12 point socket and a 
orque wrench, carefully turn 
the way to the right. Measure 
iue required to rotate the 
a constant speed for 
/2 turns. This torque reading 

the adjuster nut as required 
eload 56-68 N-cm (5-6 in-lbs) 
n the adjuster locknut to 225- 
7 ft-lbs). 

nshaft from stop to stop, 
number of turns, then turn 
acing the gear on center, 
turns stop to stop.) 

11/16 inch, 12 point socket 
bs) torque wrench, observe j 
ng while the wormshaft is 
tely 90° either way across 

3st reading (meshload) is not 
cm (9-11 in-lbs) and at least 
) over the preload, turn the 
ting screw as required. 

shaft adjusting screw and 
tto 19-34 N-m (14-25 ft-lbs). 
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REMOVAL AND INSTALLATION 


Steering Gear 

Removal 

1. Disengage the flex coupling shield from the 
steering gear input shaft shield and slide it up 
the intermediate shaft. 

2. Remove the bolt that retains the flex coupling to 
the steering gear. 

3. Remove the steering gear input shaft shield. 

4. Remove the nut and washer that secures the 
Pitman arm to the sector shaft. 



VIEW FOR INSTALLATION 
OF MANUAL STEERING G3560-1B 


5. Remove the Pitman arm using Pitman Arm 
Puller, T64P-3590-F. Do not hammer on the 
end of the puller as this can damage the 
steering gear. 

6. Remove the bolts and washers that attach the 
steering gear to the side rail. Remove the gear. 


PITMAN ARM 



Installation 


1. 


2 . 


3. 


input shaft (wormshaft) from 
tenting the total number of turns, 
exactly half-way, placing the 


Rotate the gear 
stop to stop, coi 
Then turn back| 
gear on center. 

Slide the steerinlg gear input shaft shield on the 
steering gear input shaft. 


Position the flex 
input shaft. Ensijn 
shaft is facing s 
on the flex coublii 
side rail with bpl 
bolts to 73-88 


4. 


Place the Pitma 
install the attaqhi 
two blocked tei 
missing teeth 
Tighten the n 
ft-lbs). 


l0 £ t 


coupling on the steering gear 
re that the flat on the gear input 
t|raight up and aligns with the flat 
ng. Install the steering gear to 
Its and washers. Tighten the 
m (54-66 ft-lbs). 


n arm on the sector shaft and 
ing washer and nut. Align the 
on the Pitman arm with four 
the steering gear sector shaft, 
to 230-312 N-m (170-230 


<kh 



G3561-1A 


5. 


6 . 

7. 


Install the fle>( coupling to steering gear input 
shaft attaching bolt and tighten to 34-47 N • m 
(25-35 ft-lbs). I 


Snap the flex 


coupling shield to the steering 


gear input shield. 

Check the system to ensure equal turns from 
center to each lock position. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Diassembly 

CAUTION: The steering gear parts must be kept 
free of dirt. Clean paper of rag should be spread 
on the work bench before starting disassembly 
of the steering gear. 

1. Rotate the wormshaft from stop to stop, 
counting the total number of turns. Then turn 
back exactly half-way, placing the gear on 
center. 

2. Remove the sector adjusting cover bolts. 
Remove the sector shaft with the cover. 
Remove the cover from the shaft by turning the 
screw clockwise. KEEP THE SHIM WITH THE 
SCREW. 



G3563-1A 



Loosen the worn bearing adjuster locknut, with 
Locknut Wrench T82T-3504-BH and remove 
the adjuster plug and the wormshaft thrust 
bearing. 

Carefully pull the wormshaft and the ball nut 
assembly from the housing and remove the 
upper thrust bearing. To avoid damaged to the 
return guides, keep the ball nut from running 
down to either end of the worm. 


WORMSHAFT AND 
BALL NUT ASSEMBLY 



5. Pry out the sector shaft and wormshaft seals 
with a screwdriver. Discard the seals. 

NOTE: Because ths individual parts of the manual 
steering gear are riot available for service, do not 
disassemble parts. If the worm cannot rotate freely 
in the ball nut (stick ng or binding), replace the entire 
assembly. 

NOTE: To avoid damage to the ball return guides, 
keep the ball nut from running down to either end of 
the worm. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11-01-13 


Adjuster/Plug Bearing Cup Removal 

Remove the adjuster bearing cup using Puller 
Attachment Tool T58L-101-A or equivalent in 
combination with Slide Hammer T50T-100-A or 
equivalent. Alternately, use updated Puller 
Attachment Tool T58L-101-B alone. 


PULLER ATTACHMENT T58L-101 A 



SLIDE HAMMER T50T-100-A 


G3565-1A 


Housing Bearing Cup Removal 

Remove the bearing cup from the housing using a 
hammer and a suitable size bearing driver or socket. 



Sector Cover Bus 

The bushing is not 
cover including the 
only. 

tiing 

serviceable. The entire sector 
rushing is serviced as a unit 



Sector Shaft Neec 

The sector shaft n< 
as a unit with the hou< 
the sector needle as 

le Bearing 

edle bearing is serviced only 
sing. Do not attempt to remove 
sembly. 



Inspection 

All the parts must t 
and dried thoroughly 

1. Carefully inspect 
for signs of indt 
signs of chipping 
Any part that she 
replaced. 

2. Inspect the fit of 
cover bushing. 11 
sector cover an< 
installed. 

NOTE: Sector covers 
and constant ratio c 
proper cover. 

3. Inspect the ball 
excessive wear 
ball nut is foun 
replace the worrr 
a unit. 

4. Inspect the worm 
tightness or bindi 
the ball nut. If bin 
replace the asse 

5. Inspect the hoi 
Inspect the neec 
for missing needl 
includes needle 

NOTE: Housings f< 
different from housii 
Replace only with th€ 

NOTE: If one or morq 
cleaned and be put b|= 
hold them in place. 

6. Inspect the sect 
excessive weajr 
Replace the secjl 

NOTE: Sector shafts 
different from sector 
Replace only with th = 

1 

e washed in cleaning solvent 
with air prior to inspection. 

the bearings and bearing cups 
ntation. Also, check for any 
or breakdown of the surface, 
iws signs of damage must be 

the sector shaft in the sector 
the bushing is worn, a new 

1 bushing assembly must be 

are different for variable ratio 
ears. Replace only with the 

nut gear teeth for chipping, 
or surface breakdown. If the 
d to be worn or damaged, 
shaft and ball nut assembly as 

shaft and ball nut assembly for 
ng by turning the wormshaft in 
ding or tightness are indicated, 
mbly as a unit. 

sing for cracks or damage, 
le bearing inside the housing 
ss. Replace the housing which 
searing if damage is found. 

r variable ratio gears are 
gs for constant ratio gears, 
correct housing. 

needles fall out, they may be 
ick using steering gear lube to 

tor gear teeth for chipping, 
and surface breakdown, 
or shaft if damage is found. 

for variable ratio gears are 
hafts for constant ratio gears, 
correct sector shaft. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Check the clearance between the sector 
adjusting screw head and the bottom of the 
sector shaft T-slot. If the clearance is more than 
0.10mm (0.004 inch) install a new shim as 
required to reduce the clearance to 0.10mm 
(0.004 inch) or less. Steering gear lash adjuster 
kit contains five shims-1.95mm (0.078 inch), 
2.00mm (0.080 inch), 2.05mm (0.082 inch), 
2.10mm (0.084 inch) and 2.15mm (0.086 inch). 

While holding the sector adjuster screw, turn 
the sector shaft back and forth. The sector 
shaft must turn freely. If the sector shaft does 
not turn freely, increase the T-slot clearance 
using an appropriate shim from the lash 
adjuster kit. However, make sure that the 
resulting clearance is not more than 0.10mm 
(0.004 inch). 


SECTOR ADJUSTING SCREW 



I .1 mm M 
_ ( 004 in. 


.1 mm MAX 
.( 004 m. MAX) 
CHECK WITH 
FEEl.FR GAUGE 


ROTATE SECTOR 
SHAFT BACK 
ANO FORTH TO CHECK 
FOR BINDING 



If the adjuster plug bearing cup was removed, 
install a new cup using Tool T82T-3504-AH or 
equivalent. 


WORMSHAFT 
BEARING CUP 

V INSTALLER T82T-3504-AH 


WORM BEARING„ 
ADJUSTER PLUG 


G 3869-1A 
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Manual Steering Gear 


11-01-15 


DISASSEMBLY AND ASSEMBLY (Continued) 


Install the sector shaft seal in the housing using 
Tool T82T-3504-AH, or equivalent. Press the 
seal until it bottoms out. 



WORMSHAFT 
BEARING CUP 
INSTALLER—T82T-3504-AH 




SECTOR SHAFT 
SEAL 


Tap the wormshaft seal in the housing using 
Tool T82T-3504-AH, or a suitable size socket 
and a hammer. The seal should be assembled 
flush with the housing surface. 


WORMSHAFT 
BEARING CUP 

„ INSTALLER-T82T 3504-AH 
ALTERNATELY, A SUITABLE 
SIZE SOCKET MAY BE USED 


_ I WORMSHAFT SEAL 

\ J (INPUT SHAFT SEAL) 




r 

\ 


G3571-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6 . 


7. 


8 . 


Check the ball nut and wormshaft assembly by 
rotating the wormshaft in the ball nut. If 
tightness or binding is felt, discard this 
assembly and install new assembly. 

Clamp the steering gear housing in a vise with 
the wormshaft bore horizontal and the sector 
cover opening facing up. 

Apply Steering Gear Grease, C3AZ-19578-A 
(ESW-M1C87-A) or equivalent to the 
wormshaft bearings, sector shaft needle 


9. 


bearing in the 
bushing. 

Slip one of the 
the wormshaft 
bearing cage i: 


housing and the sector cover 




wormshaft thrust bearings over 
splined end. Be sure that the 
positioned correctly as shown. 

Insert the wormshaft and ball nut assembly into 
the housing. Feed the splined end of the wormshaft 
bearing cup and seal. Place the 
iaft thrust bearing in the adjuster 


through the 
remaining worm sh£ 
plug bearing cup. 


WORM SHAFT THRUST SEARING 



G3572-2A 


10 . 


11 . 


12. 


Install the adjuster plug and locknut into the 
housing opening, being careful to guide the 
wormshaft end into the bearing until nearly all 
end play has been removed from the 
wormshaft. 

Position the sector adjusting screw and shim 
into the sector shaft slot. Check the clearance 
between the screw head and the bottom of the 
sector shaft T-slot. The clearance must not be 
greater than 0.10mm (0.004 inch). If the 
clearance is greater than 0.10mm (0.004 inch), 
install a new shim as required to reduce the 
clearance to 0.10mm (0.004 inch), or less. 
Steering gear lash adjuster kit contains five 
shims-1.95mm (0.078 inch), 2.00mm (0.080 
inch), 2.05mm (0.082 inch), 2.10mm (0.084 
inch), and 2.15mm (0.086 inch). 

Lubricate the steering gear with 290 gms (10.2 
oz. by weight) of Steering Gear Grease, C3AZ- 
19578-A (ESW-M1C87-A) or equivalent. Rotate 
the wormshaft until the ball nut is near the end 
of its travel. Pack as much grease into the 
housing as possible without losing it out at the 


13. 


14. 


sector shaft 
move the b| 
travels and 

Rotate the vfi 
center of 

Insert the s< 
adjuster scij 
that the cen 
center rack 
the ball nut 
of the gear 
shaft. 


opening . Rotate the wormshaft to 
all nut near the other end of its 
pack more grease into the housing. 

ormshaft until the ball nut is in the 
travel. 


ector shaft assembly containing the 
jew and shim into the housing so 
er tooth of the sector fear enter the 
:ooth space in the ball nut. Rotating 
eeth slightly up will aid in alignment 
teeth and installation of the sector 


15. 

16. 


Pack the remaining grease into the housing. 

Apply a 3.21 )mm (1/8 inch) wide x 3.20mm (1/8 
inch) high oeam or sealant, Silicone Rubber 
D6AZ-19562-AA or BA, (ESB-M4G92-A and 
ESE-M4G1 95-A) or equivalent, to the mating 
surfaces of the sector cover and housing. The 
two mating surfaces must be dry and free of 
grease and all foreign materials prior to 
applying the sealant material and assembly of 
the sector cover. 









17. Approximately 5 minutes after applying the 
sealant, engage the sector adjuster screw with 
the tapped hole in the center of the sector cover 
by turning the screw counterclockwise as 
shown. Continue turning the screw until the 
sector cover is flush with the housing. 

18. Install the sector cover to housing attaching 
washer and bolts. Do not torque the bolts 
unless there is a lash between the sector shaft 
and the wormshaft. The lash can be obtained 
by turning the screw counterclockwise. 

19. Tighten the sector cover attaching bolts to 
43-54 N m (32-40 ft-lbs). 

20. Adjust the steering gear preload and meshload. 
Refer to Adjustment in this Section. 


SPECIFICATIONS 


MANUAL STEERING GEAR SPECIFICATIONS 


Description 

Specification 


Gear Ratio 

Model SMK-A 


24:1 (Constant) 


Number of Turns (Lock to Lock) 

6.1 


Lubricant Type 

Steering Gear Grease. C3AZ-19578 

A (ESW-M1C87-A) or equivalent 

Lubricant Capacity 

290 grams (10.2 ounces) 


Liquid Gasket Type 

Silicone Rubber, D6AZ-19562-A or 
and ESE-M4G195-A) or equivalent 

B (ESB-M4G92-A 

Worm Bearing Preload for Checking 

22-68 N-Cm (2-6 irvlbs) 


Total Center MesNoad for Checking 

68-124 N-Cm (6-11 in-lbs) 


Minimum Meshload Over Preload for Checking 

23 N-Cm (2 in-lbs) 


Worm Bearing Preload When Readjusting 

56-68 N-Cm (5-6 in-lbs) 


Total Center Meshload When Readjusting 

102-124 N-Cm (9-11 in-lbs) 


Minimum Meshload Over Preload When Readjusting 

45 N-Cm (4 in-ibs) 


Maximum Clearance Between Adjusting Screw Head and Sector Shaft 

0.1mm (0.004 inch) 



CG3574-2E 
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Manual 


SPECIFICATIONS (Continued) 


4 . ‘ i 

MANUAL STEERING GEAR TORQUE SPECIFICATIONS 


Description 

— 

Sector Cover Bolts 


Meshload Adjusting Screw Locknut 


Preload Adjuster Lock Nut 


Steering Gear to Frame Side Ran Attaching Bolts 


Flax Coupling to Steering Gear Input Shaft Bolt 


Pitman Arm to Steering Gear Sector Shaft Nut 




Ball Return Guide Tube Clamp Screws 



SPECIAL SERVICE TOOLS 


Number 

Description 

T50T-100-A 

Impact Slide Hammer 

T58L-101-A 

Puller Attachment 

T58L-101-B 

Puller Attachment 

T57L-500-B 

Bench Mounted Holding Fixture 

D81L-600-A 

Inch-Pound Torque Wrench 

D81L-600-B 

Foot-Pound Torque Wrench 

TOOL 1175-AC 

Seal Remover 

D79P-3283-A 

Tie Rod Adjustment loot 

T82T-3504-AH 

Wormshaft Bearing Cup Installer 

T82T-3504-BH 

Locknut Wrench 

T64P-3590-F 

Pitman Arm Puller 

T67L-3600-A 

Steering Wheel Puller 

D79L-7000-A 

Retaining Ring Pliers 


Gear 


11 - 01-18 



Universal — Use with Slide Hammer. 


Replaces T58L-101-A y : 



Wormshaft Seal Installation 


Wormshaft Seal Installation 


Pitman Arm Removal 


Steering Wheel Removal 


Universal 


CG3576-2C 
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SECTION 11-02A Power Steering Pump—C-ll 


SUBJECT 

e PAGE 

SUBJECT 

PAGE 

ADJUSTMENTS 

Pump Belt Tension Adjustment. 

DESCRIPTION. 

DIAGNOSIS AND TESTING . 

DISASSEMBLY AND ASSEMBLY 

Power Steering Pump. 

REMOVAL AND INSTALLATION 

Power Steering Pump and Pulley ... 

.11-02A-2 

.11-02A-1 

.11-02A-2 

.11-02A-10 

.11-02A-2 

REMOVAL AND INSTALLATION (Cont'd.) 

Power Steering Pump Reservoir. 

Quick Connect Power Steering Fitting 

Service ..... 

Rotor Shaft Seal . ... 

SPECIFICATIONS .. 

VEHICLE APPLICATION ... 

.... 11-02A-7 

.. . .11-02A-2 

_11-02A-7 

. ..11-02A-16 
. ...11-02A-1 



VEHICLE APPLICATION 

Aerostar, Ranger and Bronco II Vehicles. 

-w 

DESCRIPTION 

Ti.e C-ll power steering pump is a belt driven 
slipper type pump with a fiberglass reinforced nylon 
reservoir. The power steering pump is driven by 
pulley and belt assemblies mounted to both the 
crankshaft and waterpump. The reservoir is 
attached to the rear side of the pump housing front 
plate and the pump body is encased within the 
housing and reservoir. The pressure hose is 
attached with a fitting, located below the filler neck 

at the outboard side of the reservoir. The fitting 
allows the line to swivel. This is normal and does not 
indicate an untorqued fitting. 

An identification tag is attached to the reservoir. 
The top line of this tag indicates the basic model 
number (HBC) and the suffix. Always use these tags 
when requesting service parts as there may be slight 
differences in internal components. 



G3139-2B 























DIAGNOSIS AND TESTING 


For diagnostic and testing refer to Section 11 -00, 
Steering System General Service. 


ADJUSTMENTS 


Pump Belt Tension Adjustment 

For belt tension procedures and sequences of all 
drive belts, refer to Section 03-05, Accessory Drive. 


REMOVAL AND INSTALLATION 


Quick Connect Power Steering Fitting 
Service 

The quick connect power steering fitting under 
certain conditions, may leak and/or result in 
improper engagement. The leak can be caused by a 
cut O-ring, imperfections in the outlet fitting inside 
diameter, or improperly machined O-ring groove. 
Improper engagement can be caused by an 
improperly machined tube end, tube nut, snap ring, 
outlet fitting, or gear port. 

If a leak occurs, the O-ring should be replaced 
with quick connect O-rings (3/8 tube end: 388749-S; 
5/16 tube end: 388748-S). If O-ring replacement 
does not solve the leak problem, outlet fitting 
replacement and, lastly, hose replacement should 
be made. 

If the hose assembly disengages from the tube 
nut, the entire hose assembly (snap ring, O-ring, 
hose, and tube nut) should be replaced. The system 
should then be properly filled, the engine started, 
and the steering wheel cycled from lock-to-lock to 
test for positive engagement. 

When the quick connect tube nut is tightened or 
loosened, a tube nut wrench, not an open end 
wrench, is recommended. An open end wrench may 
result in tube nut deformation under excessive 
torque conditions. Care must be taken not to 
overtighten the tube nut. Tighten to 14-27 N-m (IQ- 
20 ft-lb). Swivel and/or end play of the quick 
connect fittings is normal, and does not indicate an 
undertightened fitting. 

Quick connect hose assemblies for service have 
tube nuts, snap rings, and O-rings already attached. 
The snap rings and tube nuts are not a service item. 



Power Steerin|g Pump and Pulley 
Removal 


1 . 


2 . 


3. 


To remove 
pump reservii 
at the rese 
container. 

Remove th4 
equipped, 
pressure swti 


[the power steering fluid from the 
joir, disconnect the fluid return hose 
irvoir and drain the fluid into a 


On the 2.314 
the idler pu 
bolts, to slab 


pressure hose from the pump. If 
connect the power steering pump 
itch. 


1-4 and 3.0L V-6 engines, loosen 
assembly pivot and adjustment 
ken belt tension. 


ley 


On the 2.9L V-6 engine, loosen the adjustment 
nut and the slider bolts on the pump support to 
slacken bel' tension. 


4. 


6 . 


7. 


Remove the drive belt from the pulley. 

NOTE: If the drive belt requires servicing, refer to 
Section 03-05, Accessory Drive. 

5. Remove the oil dipstick tube, if necessary. 

Remove the power steering pump bracket 
support brajce, if equipped. 

Install Stedring Pump Pulley Removal Tool, 
T69L-10300-B, on the pulley. 

pump and rotate the tool nut 
kwise to remove the pulley. Do not 
apply in-and-out pressure on the pump shaft. 
Pressure will damage the internal thrust areas. 

Remove the bolts attaching the pump to the 
bracket and remove the pump. 


Hold the 
counterclod 


8 . 



STEERING 


IMP PULLEY REMOVER 
I9L-10300-B 


G4633-1A 
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Power 


REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Install the pump on the bracket. Install and 
tighten attaching bolts to 41-61 N-m (30-45 
ft-lbs). 

2. Install the Steering Pump Pulley Replacement 
Tool, T65P-3A733-C, and install the pulley. 
Remove the tool. 

NOTE: Fore/aft location of pulley on power steering 
pump shaft is critical. Incorrect belt alignment may 
cause belt squeal or chirp. Make sure pull-off groove 
on pulley is facing front and flush with end of shaft ± 
0.254mm (± 0.010 inch). 



STEERING PUMP PULLEY REPLACER 

T65P-3A733-C G4634-1A 

3. Install the belt on the pulley. 

4. On the 2.3L 1-4 and 3.0L V-6 engines, position 
the idler pulley assembly to give the belt the 


tension specified iri Section 03-05, Accessory 
Drive. Tighten the idler pulley pivot and 
adjustment bolts to 40-55 N • m (30-40 ft-lbs) for 
the 2.3L, and 47-64 N-m (35-47 ft-lbs) for the 
3.0L engine. 

On the 2.9L V-6 engine, tighten the pump 
support adjustment nut to give the belt the 
tension specified in Section 03-05, Accessory 
Drive. Tighten the slider bolts to 47-64 N • m (35- 
47 ft-lbs). 

Install the power steering pump bracket support 
brace, if removed. 

Install the oil dipst ck tube, if removed. 

Install the pressure hose to the pump fitting. 

Connect the return hose to the pump, and 
tighten the clamp. If equipped, connect the 
power steering pump pressure switch. 

Fill the reservoir wjith specified power steering 
fluid. Start the engine and turn the steering 
wheel from lock td lock to remove air from the 
system. 

Check for leaks and recheck the fluid level. Add 
fluid if necessary. 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering Pump and Pulley—2.9L 
Engine, Ranger and Bronco II 



Wfl 
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Power Steering Pump—C 


REMOVAL AND INSTALLATION (Continued) 


Power Steering Pump and Pulley—3.0L 
Engine, Aerostar Only 


POWER STEERING 
PUMP-3A674 


RETURN 

HOSE 

3A713 




1.52-4.57mm 
(0.06-0.18 INCH) 


CLAMP MUST BE 
BEHIND TUBE BEAD 
AND TO THE 
DIMENSION 



19.30-22.35mm 
(0.76-0.88 INCH) 


HOSE CLAMP CONNECTION 
AT PUMP 
VIEW Y 



FRONT OF 'TTVO 


PRESSURE ^ 

HOSE 

3A719 VIEW X 


IDLER PULLEY 
BRACKET-3F671 


PIVOT 
BOLT 
47-64 Nm 
(35-47 FT-LB) 


FRONT OF 
ENGINE 


hUT 

34-47 N m 
(25-3!, FT-LB) 







-/ ADJUSTMENT \ 

/\BOLT \ 

S 47-64 N m \ 

(35-47 FT-LB) POWER STEERING 
PUMP BRACKET 
3C511 

PULLEY WITH PULL-OFF 
GROOVE FACING FRONT OF 
VEHICLE TO BE PRESSED ON FLUSH 
WITH END OF SHAFT WITHIN ± .010 


POWER STEERING 
PUMP-3A674 
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Power Steering Pump—C 
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REMOVAL AND INSTALLATION (Continued) 


Removal 

1. To remove power steering fluid from the pump 
reservoir, disconnect the fluid return hose at the 
reservoir, and drain the fluid into a container. 

2. Remove the pressure hose from the pump 
fitting by unscrewing the hose swivel nut. 

3. Slacken belt tension by loosening the pivot bolt 
and adjustment bolt on the idler pulley 
assembly. Remove the drive belt from the 
power steering pump pulley. 

4. Install Steering Pump Pulley Remover, T69L- 
10300-B on the pulley. Hold the pump and 
rotate the tool nut counterclockwise to remove 
the pulley. Do not apply "in and out" pressure 
on the shaft. Pressure will damage the internal 
thrust areas. 

5. Remove the support. Remove the bolts 
attaching the pump to the bracket and remove 
the pump. 

Installation 

1. Position the pump on the bracket. Install and 
tighten the bolts to 47-64 N-m (35-47 ft-lb). 
Position the support on the bracket and install 
and tighten the mounting bolts to 47-64 N • m 
(35-47 ft-lb). 

2. Install Steering Pump Pulley Replacer, T65P- 
3A733-C and press the pulley on the pump 
shaft. The pull-off groove must face the front of 
the vehicle. The pulley must be pressed on the 
shaft with a tolerance of 0.254mm (0.010 inch). 

3. Position the belt on the pulley. Insert a 1 /2 inch 
drive breaker bar in the slot in the idler pulley 
assembly. Rotate the pulley assembly until the 
specified belt tension is obtained. (Refer to the 
Adjustments and Specifications portions of 
Section 03-05, Accessory Drive.) Tighten the 
adjustment bolt and pivot bolt to 47-64 N-m 
(35-47 ft-lb). 

4. Connect the pressure hose to the pump fitting. 

5. Connect the return hose to the pump and 
tighten the clamp. 

6. Fill the reservoir with the specified power 
steering fluid. Start the engine and turn the 
steering wheel from stop to stop to remove air 
from the system. 

7. Check for leaks and check the fluid level. Add 
fluid if necessary. 



Rotor Shaft Seal 

Replacement of the rotor shaft seal requires 
pump disassembly. Refer to the Disassembly and 
Assembly Section in this Section for seal 
replacement procedure. 


Power Steering Pump Reservoir 

To service the resevoir, remove the pump as 

described in this Section. 

1. Use a clean work bench and tools. 

2. Plug the inlet and outlet openings of the pump 
with plugs or masking tape. 

3. Thoroughly clean the exterior of the pump with 
solvent. 

Removal 

1. Place the pump assembly in a bench vise with 
soft jaws, and remove the outlet fitting, flow 
control valve and Spring. Discard all seals. 


FLOW CONTROL OUTLET 

VALVE FITTING 
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Power Steering Pump—C-ll 


11-02A-8 


REMOVAL AND INSTALLATION (Continued) 




G2572-1B 


3. Place the reservoir over the pump and align the 
outlet fitting hole in the reservoir with the hole in 
the valve cover. 

4. Be sure tho reservoir is evenly seated on the 
pump hous ng plate. 

5. Place a new O-ring seal on the outlet fitting. 
Install the spring, flow control valve and outlet 
fitting into the reservoir and valve cover. 
Tighten the fitting to 34-46 N-m (25-34 ft-lb). 

NOTE: If the val /e is cocked, it may become stuck in 
the valve cove ’. Do not force the valve forward; 
forcing the valvo may shear off metal and carry the 
metal chips into the valve bore. 
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Power Steering Pump—C-ll 


11-02A-9 
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Power Steering Pump—C-ll 
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DISASSEMBLY AND ASSEMBLY 


Power Steering Pump 

Prior to disassembly of the power steering pump, 
the pump must be removed from the vehicle. Refer 
to the Removal and Installation portion of this 
Section. 

The following precautions must be observed 
when servicing the power steering pump: 

1. Use a clean work bench and tools. 

2. Thoroughly clean the exterior of the pump with 
solvent. Drain as much fluid as possible. 

3. If only the reservoir is to be removed, clean as 
detailed under Reservoir Removal. 

4. If only the rotor shaft seal is to be removed, 
clean as detailed under Reservoir Removal. 

5. Do not use cleaning solvent on the seals. 

Disassembly 

1. Remove the pump pulley as outlined under 
Pump Pulley Removal in this Section making 
sure the pump has been removed from the 
adjustment bracket. 

2. Remove the outlet fitting, flow control valve, 
and spring from the pump. Remove the pump 
reservoir. 

3. Place C-clamp (Tool No. T74P-3044-A1) or 
equivalent in a bench vise. 

4. Place the lower support plate (Tool No. T78P- 
3733-A2) or equivalent over the pump rotor 
shaft. 



5. 


6 . 


Install the ui 
T78P-3733-. 
portion of 


ipper compressor plate (Tool No. 
Ajl) or equivalent into the upper 
C-clamp. 


the 


Holding the 
pump assent! 
rotor shaft fa< 


jpper compressor tool, place the 
r bly into the "C” clamp with the 
cing down. 


NOTE: Position the contour of the upper 


compressor tool 
cover. 


to fit the contour of the pump valve 


C-CLAMP TOOL 
T74P-3044-A1 


UPPER COMPRESSOR 
, PLATE TOOL 
T78P-3733-A1 



LOWER SUPPORT PI>TE 
T78P-3733-A2 


G2S74-1B 
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Power Steering Pump—C-il 
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DISASSEMBLY AND ASSEMBLY (Continued) 


7. Tighten the C-clamp until a slight bottoming of 
the valve cover is felt. 

8. In the side of the pump housing plate is a small 
hole. Insert a small drift or suitable tool through 
this hole and push inward on the valve cover 
retaining ring. While applying pressure on the 
retaining ring, place a screwdriver under the 
edge of the retaining ring and remove the ring. 




RETAINING RING 



/ 

HOUSING 

VALVE COVER 

""D 

c==: \ 

DOWEL PIN 

UPPER PLATE 

1 

SHAFT __ _ 




12. The lower plate arid disc spring will remain in 
the pump housing plate. To remove, place the 
pump housing plate on a flat surface. Raise 
slightly and slam the housing plate down flatly 
until the lower plate and the disc spring fall out. 
Discard the O-ring seals. 


9. Loosen the C-clamp. Remove the upper 
compressor plate, and remove the pump 
assembly. 

10. Remove the pump valve cover. Discard the 
O-ring seal. 

11. Push on the rotor shaft, and remove the rotor 
shaft, upper plate, rotor and slippers, cam insert 
and (2) dowel pins. 
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Power Steering Pump—C-ll 
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DISASSEMBLY AND ASSEMBLY (Continued) 



Assembly 

If the rotors, slippers, spring and cam insert were 
disassembled for cleaning and/or inspection, 
assemble as follows: 

1. Place the rotor on the rotor shaft splines. 

2. Install the retaining ring in the groove at the end 
of the rotor shaft. 

3. Place the insert cam over the rotor. Be sure the 
recessed flat on the insert cam is toward the 
reservoir. 

4. With the rotor extended upward approximately 
half way out of the cam, insert a spring into a 
rotor spring pocket. 

5. Use one of the slippers to compress the spring 
and install the slipper with the narrow groove 
spacing facing the cam. 

NOTE: The slippers must be oriented with the 
narrow rail spacing toward the cam, otherwise the 
pump will not function. 

6. Hold the cam stationary, and turn the rotor 
either right or left one space at a time, and 
install another spring and slipper until all (10) 
rotor cavities have been filled. Be careful when 
turning the rotor, that the springs and slippers 
already installed do not fall out. 

7. Install a new rotor shaft seal using seal driver 
Tool No. T78P-3733-A3, or equivalent. Using a 
plastic mallet, drive the seal into the bore until a 
bottoming is felt. Install the seal retainer in the 
same manner. 


8. Place the pibmp housing plate on a flat surface, 
with the pulley side facing down. 

9. Insert the (2) dowel pins and the disc spring into 
the housing plate. 

NOTE: The disc spring must be inserted with the 
dished surface jpward. 


DISC 

SPRING 
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Power Steering Pump—C-l 


DISASSEMBLY AND ASSEMBLY (Continued) 



11. Insert the lower pressure plate with the O-ring 
seals toward the front of the pump into the 
pump housing plate and over the dowel pins. 
Place the entire assembly on the C-clamp. 
Place driver Tool No. T78P-3733-A3 or 
equivalent into the rotor shaft hole and press on 
the lower plate lightly until it is felt to bottom into 
the pump plate housing. This operation will seat 
the outer O-ring seal. 
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Power Steering Pump—OH 
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DISASSEMBLY AND ASSEMBLY (Continued) 


C-CLAMP TOOL 
T74P-3044-A1 


DRIVER TOOL 
T78P-3733-A3 


PRESS ON LOWER PLATE 
LIGHTLY UNTIL IT IS 
FELT TO BOTTOM 


G2584-1C 


12. Install the cam, rotor and slippers, and rotor 
shaft assembly into the pump housing plate 
over the dowel pins. 

NOTE: When installing this assembly into the pump 
housing plate, the stepped holes must be used for 
the dowel pins, and the recessed notch in the cam 
insert must face toward the reservoir and be 
approximately 180° opposite the square pump 
mounting boss. 


RECESSED NOTCH IN CAM INSERT APPROXIMATELY 
180 DEGREES OPPOSITE THE SQUARE MOUNTING 
LUG ON THE ALUMINUM HOUSING 

PLACE DOWEL PINS THROUGH THESE HOLES 



13. Place the upper pressure plate over the dowel 
pins. When installing the upper plate into the 
pump houshg, observe the notch on the 
outside diameter of the plate. One side has a 
square recess cast into the plate. This square 
recess must be facing toward the reservoir and 
positioned approximately 1$0 degrees opposite 
the pump sc uare mounting boss. 


\UPPER PRESSURE 
\ PLATE 





14. Place a ne w O-ring seal on the valve cover. 
Lubricate ihis seal with the specified power 
steering fit id. 

NOTE: Be sure the plastic baffle is securely in place 
in the valve cover. If the baffle is loose, apply a 
coating of petroleum jelly on the baffle and install it 
into location on the valve cover. 










11-02A-15 


Power Steering Pump—C-II 
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DISASSEMBLY AND ASSEMBLY (Continued) 


15. Insert this valve cover over the dowel pins. Be 
sure the outlet fitting hole in the valve cover is 
directly in line with the square mounting boss of 
the pump housing plate. 


PRESSURE CHANNEL IN THE VALVE 
COVER FITS DIRECTLY OVER THE 
RECESS IN THE UPPER PLATE 



G2588-1B 


16. Place the entire assembly in the C-clamp tool 
and compress the valve cover in the pump 
housing plate, until the retaining ring groove is 
exposed in the pump housing plate. 


17. 


Install the valve cover retaining ring with the 
ends near the access hole in the pump housing 
plate. 


UPPER 

COMPRESSOR PLATE 
T78P-3733-A1 


C-CLAMP 

T74P-3044-A1 


ACCESS 

HOLE 



LOWER 

SUPPORT 

PLATE 

T78P-3733-A2 


G2S08TC 


18. Remove the pump 
tool. 


assembly from the C-clamp 


19 . 


Place a new O-ring 
plate. Lubricate 
specified power std< 


a seal on the pump housing 
this O-ring seal with the 
Bering fluid. 


20. Install the power steering reservoir. 

21 . 


Install the flow coni 
valve into the valvd 


22 . 


Place new O-ring 
Lubricate these set 
steering fluid. 


23. Install the outlet fittji 
tighten to 34-46 N 


ijirol spring, and flow control 
cover. 


seals on the outlet fitting. 
*ils with the specified power 


jog into the valve cover and 
m (25-34 ft-lb). 











©41 POWER STEERING PUMP TORQUE SPEORCWTOHS 


Description 

Ibraue 

Description 


Torque ( 

Nil) 

Ft-Lbe 

Nfn 

R-Lbs 

2.3L Engine 



3.0L Engine 




Pump Bracket Support Brace 

40-55 

30-40 

Pump Mounting Bracket, 1 

tut 

34-47 

25-35 

Pump Mounting Bracket 

40-55 

30-40 

Pump to Bracket 


47-64 

35-47 

Pump to Bracket 

41-61 

30-45 

Idler Pulley Assembly Pm 

it Bolt 

47-64 

35-47 

Idler Pulley Assembly Pivot Bo# 

40-55 

30-40 

Idler Puley Assembly Adji 

tsting Bolt 

4764 

35-47 

Idler Pulley Assembly Adjusting Bolt 

40-55 

30-40 





2.9L Engine 



Pump 


png 


Pump Bracket Support Brace 

40-55 

30-40 

Outlet Fitting into Valve C 

Dver 


25-34 

Pump to Bracket 

41-61 

30-45 

Quick Connect Fitting 



10-20 

Pump Support Bracket Adjustment Nut 

47-64 

35-47 



I 1 


Pump Support Bracket Slider Bolts 

47-64 

35-47 
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Tool Number 

Description 

Application 


T50T-100-A 

Impact Slide Hammer 

Universal 


T59L-100-B 

Impact Slide Hammer 

Universal 


T58L-101-A 

Puller Attachment 

Universal — Use with Slide 

Hammer 

T57L-500-B 

Bench Mounted Holding Fixture 

Universal 


TOOL-1175-AC 

Seal Remover 

Universal — Use with Slide 

Hammer 

T74P-3044-A1 

C-Frame and Clamp Assembly 

C-ll Power Steering Pump 

- Use with Power Steering Pump Tools 

T78P-3733-A 

Power Steering Pump Tools 

C-ll Power Steering Pump 

- Use with OFrame and Clamp Assembly 

D78P-4201-G 

Dial Indicator — 11nch Travel 

Universal 


D79L-7000-A 

Retaining Ring Pliers 

Internal and External Retai 

ling Rings 

021-00028 

Belt Tension Gauge 

Universal 


T63P-9171-A 

Keystone Clamp Pliers 

Universal 


T69L-10300-B 

Power Steering Pump Pulley Removal Tool 

Oil Power Steering Pump 
Hub Diameter Pulley 

- 28.45 mm (1-1/8 inch) 

T71P-19703-C 

O-Ring Tool 

Universal 


T65P-3A733-C 

Power Steering Pump Installation Tool 


— 28.45 mm (1-1/8 inch) Hub 

D79L-33610-A 

Power Steering Analyzer 

Universal 


T68L-33610-AB 

Thermometer 




CG6337-2B 


ROTUNDA EQUIPMENT 


Model 

Description 

021-00028 

Off Set Belt Tension Gauge 


CG6870-1A 
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Operation 

Rotary Valve 

The rotary design control valve uses relative 
rotational motion of the input shaft to direct fluid 
flow. 

When the steering wheel is turned, resistance of 
the wheels and the weight of the vehicle cause a 
torsion bar to deflect. This deflection changes the 
relative position of the input shaft and sleeve ports, 
directing fluid under pressure to the appropriate 
ends of the power cylinder. The difference in 
pressure forces on the piston helps move the rack to 
assist turning effort. The piston is attached directly 
to the rack, and the housing functions as the power 
cylinder. The oil in the opposite end of the power 
cylinder is forced to the control valve and back to 
the pump reservoir. 

When the driver stops applying steering effort, the 
valve is forced back to a centered position by the 
torsion bar. When this occurs, pressure is equalized 
on both sides of the piston, and the front wheels 
tend to return to a straight ahead position. 


DIAGNOSIS AND TESTING 


Refer to Section 11 -00, Steering System General 
Service for all diagnostic procedures not covered 
below. 


Tie Rod Articulation Effort 

NOTE: The tie rod articulation effort may be 
checked with the steering gear removed or installed 
in the vehicle. Refer to the appropriate Steps. 

1. Disconnect the tie rod end from the spindle as 
described under Steering Gear in the Removal 
and Installation portion of this Section. 

2. Install the hook end of Spring Scale, T74P- 
3504-Y or equivalent, through the hole in the tie 
rod end stud. 

3. Pull the tie rod through its area of travel with the 
spring scale. The effort to move the tie rod 
should be within 8.9-44.5 N (2-10 lbs). 


4. If the effort tc pull the tie rod is not within 8.9- 
44.5 N (2-10 lbs), then the inner ball joint and tie 
rod assembly must be replaced because the 
articulation effort cannot be adjusted. 

CAUTION: When replacing tie rods, make sure 
the new tie rod is the same length as the original 
tie rod. 

5. Connect the tie rods to the spindle arms as 
described under Steering Gear in the Removal 
and Installation portion of this Section. Check 
and adjust too as described in Section 04-00, 
General Suspension System Service. 


INNER JOINT 
AND TIE ROD 
ASSEMBLY 


PULL SCALE 
TO4P-3504-Y' 


TIE ROD 
END 


G4602-1B 


ADJUSTMENTS 


Rack Yoke Plug Clearance 


The rack yoke 
normal service adjL 
the input shaft and 
procedures, refer to 
in the Disassembly 
Section. 


clearance adjustment is not a 
stment. It is only required when 
valve assembly is removed. For 
Input Shaft and Valve Assembly 
’ and Assembly portion of this 















1. Place the steering system in the "on-center" 
position as follows: 

a. Start the engine. 

b. Rotate the steering wheel from lock-to-lock 
(entire gear travel). Record the number of 
steering wheel rotations. 

c. Divide the number of steering wheel 
rotations by two (2). This gives the required 
number of turns to place the system in the 
"on-center" position. 

d. From one lock position, rotate the steering 
wheel the number of turns determined in 
Step c. This places the gear in the "on- 
center" position. Verify that the front 
wheels and the steering wheel are in the 
straight ahead position. 

e. Stop the engine. 

2. Disconnect the negative battery cable from the 
battery. Leave the ignition key in the ON 
position and raise the vehicle on a hoist. 

3. Remove the bolt retaining the lower 
intermediate steering column shaft to the 


steering gear. Disconnect the shaft from the 
gear. 


LOWER 

INTERMEDIATE 

SHAFT 

3C662 



BOLT 
801614 
41-56 N-m 
(30-42 FT-LB) 


POWER 
STEERING 
GEAR 
3504 


G4931-1A 
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Power Rack and Pinion Steering Gear—Aerostar 
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REMOVAL AND INSTALLATION (Continued) 



Remove and discard the cotter pin retaining the 
nut to the lie rod ends. Remove the nut. 
Separate the tie rod ends from the spindle arms 
using Pitman Arm Remover, T64P-3590-F or 
equivalent. 



SPINDLE 

ARM 


PITMAN ARM REMOVER 
T64P-3590-P ’/ 
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REMOVAL AND INSTALLATION (Continued) 




Removal 

If a leak occurs between the tubing and tube nut, 
replace the rubber O-ring. If a leak occurs between 
the tube nut and the aluminum gear housing, 
replace the plastic washer. The following procedure 
should be used: 

1. Check the fittings to determine which fitting is 
leaking and whether the leak is between the 
tube and tube nut or between the tube nut and 
gear housing. 

2. Check to make sure that the nuts are tightened 
to 14-20 N-m (10-15 ft-lb). DO NOT 

OVERTIGHTEN. 

3. Unscrew the tube nut, and replace the plastic 
seal washer. To facilitate assembly of the new 
TFE seal, a tapered shaft may be required to 
stretch the washer so it may be slipped over the 
tube nut threads. 


Installation 

1. To replace the rubber O-ring, push the tubing 
into the nut urtil the O-ring is exposed. Replace 
the O-ring (3/8 inch O-ring, part number 
388479-S or equivalent for the return line at the 
gear and 5/16 inch O-ring, part number 
388478-S or equivalent for the pressure line) at 
the gear. The pressure line also uses the 3/8 
inch O-ring at the pump tube nut. 

2. Lubricate the new O-ring with Motorcraft Ford 
Type F Automatic Transmission and Power 
Steering Fluid, XT-1-QF (ESW-M2C33-F) or 
equivalent. Giasp the tube nut and pull the 
tubing until the O-ring slips back into the tube 
nut. 

NOTE: On the 5/13 inch pressure line, be sure the 
snap ring is positioned in the internal groove of the 
tube nut before pu ling the tube. 

3. Reconnect the tube nuts and tighten to 14-20 
N-m (10-15 ftnlb). DO NOT OVERTIGHTEN 

o-ring Replacement 



INSTALLED POSITION 



O-RING SERVICE POSITION 


G4936-1A 
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Power Rack and Pinion Steering Gear—Aerostar 


DISASSEMBLY AND ASSEMBLY 


Tie Rod Ends, Bellows and Ball Joint 
Sockets 

Disassembly 

1. Remove the steering gear as described in the 
Removal and Installation portion of this 
Section. 



BALL SOCKET 
3K857 


BREATHER 

TUBE' 

3K762 


OUTER CLAMP 

3C650 G4937-2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


With two long bolts and washers installed 
through the mounting ears, attach the steering 
gear to Bench Mounted Holding Fixture, T57L- 
500-B. 

Determine the condition of the tie rod 
assemblies by performing the Tie Rod 
Articulation Check as described in the 
Diagnosis and Testing portion of this Section. 

Mark the position of the tie rod ends on the tie 
rods. Loosen the jam nuts and remove the tie 
rod ends. Count and record the number of turns 
required to remove the ends from the tie rod. 
Remove the jam nuts. 


NUT 

jA 


BELLOWS 


"■tttl itlllnlnl 




Remove the four clamps retaining the bellows 
to the gear housing. Replace clamps if 
damaged or corroded. 

Remove the bellows along with the breather 
tube from i:he housing. Be careful not to 
damage the bellows during removal. Inspect 
the bellows for rips and tears. Replace if 
required. 

If the pinion requires service, remove the pinion 
as described under Input Shaft and Valve 
Assembly in the Disassembly and Assembly 
portion of this Section. 


BREATHER 

TUBE 




TIE ROD 
END 



BENCH-MOUNTED 
HOLDING FIXTURE 
T571-500-B 


G4938 2A 


Ball Socket Equipped with Coil Pin Retainer 

8. Thread the point of Locknut Pin Remover, 
D81P-3504-N or equivalent into the coiled pin in 
the ball socket. Tighten the tool until finger tight. 


LOCKNUT PIN 
REMOVER 
D81P-3504-N 



BALL 

SOCKET 


COILED 

PIN 


G4939-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 




Ball Socket Equipped with Rivets in Place of 
Coiled Pins 

9a. With a sharp chisel, gently tap around rivet 
head so it lifts away from ball joint. Use 
caution so the center pin is not sheared off. 


LIFT HEAD OF 
DRIVE RIVET 
TO PROVIDE 
CLEARANCE 
FOR SIDE 
CUTTERS 



10. If the pinion was not removed, remove the 
housing from the holding fixture. This prevents 
damaging the geeir teeth due to rack twisting 
during tie rod removal. 

11. Rotate the input shaft to move the rack so 
several teeth are exposed. Hold the rack with 
an adjustable wrench on the end teeth only, 
while loosening the bail socket nuts with Nut 
Wrench, T74P-3504-U or equivalent. Remove 
the ball socket an d tie rod assembly. 

12. With the adjustable wrench still on the end 
teeth, remove the opposite ball socket and tie 
rod assembly with Nut Wrench, T74P-3504-U. 


NUT 

, WRENCH 
T74P-3504-U 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 

1. If the pinion was not removed, turn the input 
shaft to rotate the gear against or near the left 
stop. Hold the rack in position with an 
adjustable wrench installed nearest to the rack 
end. Install the ball socket and tie rod assembly 
on the rack. Using Nut Wrench, T74P-3504-U or 
equivalent, tighten the assembly to 75-81 N-m 
(55-65 ft-lb). Repeat procedure on opposite ball 
socket and tie rod assembly. 



ADJUSTABLE 

WRENCH 


G4942-1A 


2. If the pinion was removed, install the tie rod and 
ball socket assemblies on each end of the rack. 
Hold one ball socket nut with an adjustable 
wrench or a 1-1/6 inch open end or box 
wrench. Using Nut Wrench, T74P-3504-U or 
equivalent, tighten the opposite ball socket nut 
to 75-81 N-m (55-65 ft-lb). By this method both 
assemblies are tightened at the same time. 



G4943-2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Support the ball joint socket with a wood block. 
Install new coiled pins in the sockets by tapping 
lightly with a plastic hammer. 

4. If removed, install the gear in Bench Mounted 
Holding Fixture, T57L-500-B or equivalent. 

5. If the pinion was removed, install the pinion as 
described under Input Shaft and Valve 
Assembly in the Disassembly and Assembly 
portion of this Section. 

6. Thoroughly clean the rack and housing bore of 
any foreign material. Any abrasive material is 
extremely harmful to the high pressure oil seals. 

7. Apply Steering Gear Grease, C3AZ-19578-A 
(ESW-M1C87-A) or equivalent to the groove in 
the rods where the bellows clamp to the tie rod. 
This allows for toe-in adjustment without 
twisting the bellows. 



8. Install the bellows and breather tube on the 
gear housing. Install new clamps. The clamps 
must be installed on the crossmember side of 
the gear and the clamp screw axis must be 
parallel with the yoke plug locknut. 

9. Install new clamps that retain the bellows to the 
tie rods. 

10. Install the jam nuts on the tie rods. 

11. Apply Disc Brake Caliper Slide Grease, D7AZ- 
19590-A (ESA-M1C172-A) or equivalent to the 
threads in the tie rod ends. 

12. Install the tie rod ends onto the tie rods the 
number of turns recorded and the marked 
position recorded during disassembly. Tighten 
the jam nuts to 48-68 N • m (35-50 ft-lb). Hold tie 
rod end with wrench while tightening the jam 
nut. 


Section. Adjust toe-in as described in Section 
04-00, General Suspension System Service. 



13. Install the steering gear as described in the 
Removal and Installation portion of this 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Remove the pinion bearing plug. 


With an awl or ice: pick, pry the input shaft dust 
seal from the housing. Use care not to damage 
any of the valve lousing surfaces. 



INPUT SHAFT 
DUST SEAL ' 


PINION HOUSING 
YOKE LOCKNUT 
WRENCH 
T78P-3504-H 


G4948-1A 



9. Remove the snap ring, located beneath the 
dust seal from thp valve housing. 


7. Install Pinion Shaft Torque Adapter, T74P- 
3504-R on the input shaft. Hold the input shaft 
and remove the pinion bearing locknut. 

CAUTION: Do not allow the rack to reach full 
travel when loosening or tightening the locknut. 

PINION BEARING LOCKNUT REMOVAL 


PINION 
SHAFT TORQUE 
ADAPTER ' 
T74P-3504-R 
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Power flack and Pink 


DISASSEMBLY AND ASSEMBLY (Continued) 


10. Install Valve Body Puller, T78P-3504-B on the 
input shaft. Tighten the nut on the tool to 
remove the input shaft and valve assembly 
(along with the input shaft seal and bearing) 
from the housing. 



11. To remove the lower pinion shaft seal, insert 
Lower Pinion Seal Remover, T78P-3504-E2 
and Spacer Collet, T86P-3504-J until it 
bottoms. Hold the large nut and tighten the 
small nut on the tool until the expander fully 
tightens. 


LOWER PINION 
SEAL REMOVER - 
T78P-3504-E2 


SPACER COLLET, 
T86P-3504O 
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DISASSEMBLY AND ASSEMBLY (Continued) 


13. Inspect the pinion bearing and remove only if 
replacement is required. To remove the pinion 
bearing from the housing use Slide Hammer, 
T50T-100-A or equivalent and Puller 
Attachment T58L-101-B or equivalent. 


Installation 

1. If the pinion bearing was removed, place the 
lower pinion bea ing on Lower Pinion Bearing 
Replacer, T78P-3504-G. Position the bearing 
and replacer tool in the lower housing. 


SLIDE HAMMER 


T50T-100-A 


LOWER PINION 
BEARING 
REPLACER 


T78P-3504-G 



14. The only serviceable components on the input 
shaft and valve assembly are the four plastic 
O-rings. For removal, push the rings to one 
side, insert a small knife under each ring and cut 
it off. Use care not to scratch the valve sleeve. 

NOTE: It is not necessary to replace these seals 
each time the valve is removed unless they are 
damaged or suspect as the reason for repair. 
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BEARING 
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11<02B-16 


Power Rack and PfnlonSteerlng Gear—Aerostar 


11 * 020-16 


DISASSEMBLY AND ASSEMBLY (Continued) 


2. Drive the pinion bearing into the housing until it 
is seated against the shoulder in the bore. 

Support the housing with a wood block when 
driving the bearing into position. 

lower pinion 
\ \ BEARING 

Y\ REPLACER 

\ T78P-3504-G 

l : ■ ' 

G49561A 


3. Coat the lower pinion oil seal with Steering Gear 
Grease, C3AZ-19578-A (ESW-M1C87-A) or 
equivalent. Place the seal on Lower Pinion Seal 
Replacer, T78P-3504-F, with the seal lip facing 
towards the tool. Support the housing on a 
clean flat surface and drive the seal until it is 
seated against the shoulder. 

4. If the valve O-rings were removed, proceed with 
Steps 5-10. 

5. Mount the pinion end of the valve assembly in a 
soft-jawed vice. 


LOWER PINION 
OIL SEAL 
REPLACffR 
T78P-3504-F 
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DISASSEMBLY AND ASSEMBLY (Continued) 


6. Lubricate the Mandrel Tool, T75L-3517-A1 with 
Motorcraft Ford Type F Automatic 
Transmission Fluid, XT-1-QF (ESW-M2C33-F) 
or equivalent. Install the Mandrel Tool over the 
valve assembly. Slide one valve sleeve O-ring 
over the tool. 

7. Slide Ring Pusher, T75L-3517-A2 over the 
Mandrel. Rapidly push down on the Ring 
Pusher and force the O-ring down the ramp into 
the fourth groove of the valve sleeve. Repeat 
this Step three more times and each time add 
one Spacer, T75L-3517-A3, under the Mandrel. 
By adding a Spacer each time, the Mandrel will 
line up with the next groove on the valve sleeve. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


12. Insert Valve Body Insertion Tool, T78P-3504-C 
in the top of the valve housing. Line up the " D"- 
flat on the input shaft 180° from the yoke plug 
hole center and insert the valve assembly in the 
bore. The "D"-flat must point straight to the 
rear when the gear is installed in the vehicle 
with the gear in the "on-center" (straight 
ahead) position. If necessary, rotate the input 
shaft slightly from side to side to mesh the 
pinion to the rack teeth. Push the valve 
assembly in by hand until seated properly. 



<34961-1A 


13. Install Pinion Shaft Torque Adapter, T74P- 
3504-R on the input shaft. Check if the pinion is 
centered by rotating the input shaft and 
counting the number of turns from center to 
each stop. If the number of turns is unequal, pull 
the valve assembly out far enough to free the 
pinion teeth. Rotate the input shaft 60° (one 
tooth) in the direction that requires the least 
turns. Reinsert the valve assembly and check if 
the pinion is centered. Repeat procedure if 
required. 

14. Install the nut on the pinion end of the valve 
assembly. Hold the input shaft with Pinion Shaft 
Torque Adapter, T74P-3504-R and tighten the 
nut to 40-55 N • m (30-40 ft-lb). The rack must be 
away from the stops during this operation. 



G4962-1C 
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DISASSEMBLY AND ASSEMBLY (Continued) 




21. Install Input [shaft Dust Seal Installer Tool, 
T85T-3504-CH1 over the input shaft. ^ 


DUST SEAL INSTALLER 
T85T 3504-CHI 



22. Install the input shaft dust seal and drive into 
position using Seal Installer, T85T-3504-CH2. 























DISASSEMBLY AND ASSEMBLY (Continued) 


23. Remove the Dust Seal Installer Tool from the 
seal and input shaft. This allows trapped air to 
be released. 


SHAFT SEAL 
TOOL 
T85T-3504-CHI 



26. Drain the power steering fluid by rotating the 
input shaft loek-tc-lock twice using Pinion Shaft 
Torque Adapter, 174P-35Q4-R. Cover the ports 
on the valve housing with a shop towel while 
draining the gear ' : 


PINION SHAFT 
• TORQUE ADAPTER 
T74P-3504-R 


G4S66-JA 



24. Install the bearing cap and tighten to 67 N-m 
(50 ft-lbs). 

25. Adjust the rack yoke plug clearance as 
described in Steps 26-33. 



27. Insert an in-lb toique wrench with a maximum 
capacity of 3.39-6.77 N • m (30-60 in-lb) into the 
Pinion Shaft Toique Adapter, T74P-3504-R. 
Position the adapter and torque wrench on the 
input shaft splines. 


INCH-POUND 
, TORQUE 
WRENCH 


PINION SHAFT 
• TORQUE ADAPTER 
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DISASSEMBLY AND ASSEMBLY (Continued) 


28. Loosen the yoke plug locknut with Pinion 
Housing Yoke Locknut Wrench, T78P-3504-H. 

29. Loosen the yoke plug with an appropriate 
socket. 


TIGHTEN YOKE P AJG 
TO 5.0-5.6 N it 
(45-50 IN-LB) AMD 
BACK OFF 1/8 TLRN 



PINION HOUSING 
YOKE LOCKNUT 
WRENCH 
T78P-3504-H 






\ YOKE 
N PLUG 

YOKE L ° CKNUT 

PLUG G4928-1A 


30. Rotate the input shaft so the rack is at the 
center of travel by counting the number of 
complete revolutions of the input shaft and 
dividing the number by two. 

31. Tighten the yoke plug to 5.0-5.6 N-m (45-50 
in-lb). 

NOTE: Clean the threads of the yoke plug prior to 

tightening to prevent a false reading. 

32. Back off the yoke plug approximately 1 /8 turn 
(44° minimum to 54° maximum) until the torque 
required to initiate and sustain rotation of the 
input shaft is 0.78-2.03 N-m (7-18 in-lb). 


33. Install Pinion Housing Locknut Wrench, T78P- 
3504-H on the yoke plug locknut. While holding 
the yoke plug, t ghten the locknut to 60-89 N • m 
(44-66 ft-lb). Db not allow the yoke plug to 
move while tightening or the preload will be 
affected. Recheck input shaft torque after 
tightening locknut. 

34. If the external pressure lines were removed, 
replace with new lines. Remove any plastic 
residue from tf)e seals on the housing ports 
prior to installation of new lines. 


PINION HOUSING 
LOCKNUT WRENCH 
T78P-3504-H 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 

1. Remove the tie rod and socket assembl ies from 
both ends of the rack. Remove the input shaft 
and valve assembly from the gear housing. For 
procedures, refer to the appropriate portions of 
this Section. 

2. Remove the yoke plug locknut with Pinion 
Housing Yoke Locknut Wrench, T78P-3504-H. 




LOCKNUT 
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DISASSEMBLY AND ASSEMBLY (Continued) 



With a hammer and brass drift, slowly drive the 
rack out of the right side of the housing along 
with the rack bushing. Remove the rack from 
the housing. 














DISASSEMBLY AND ASSEMBLY (Continued) 



9. 


Activate the expander with a wrench until the 
expander fully tightens against the oil seal. 


RACK OIL SEAL 
REMOVER 
T78P-3504-J 


\ 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. Install Slide Hammer, T50T-100-A into the end 
of Rack Oil Seal Remover, T78P-3504-J and 
pull the seal from the housing. Discard the seal. 


NOTE: On the first attempt, the plastic insert may 
pull out of the seal, leaving the seal in the housing. 
Repeat the procedure until the seal is removed. 



GRIP BUSHING SEAL IN VISE, 
TIGHTEN VISE ON SEAL ASSEMBLY 
USE CAUTION TO AVOID DISTORTION 
OR DAMAGE TO RACK BUSHING. 


TIGHTEN VISE UNTIL SEAL IS DISTORTED, 
REMOVE AND DISCARD SEAL 


G4998-2B 


11. 


Remove the plastic O-ring and the rubber 
O-ring from the rack piston with O-Ring Tool, 
T71P-19703-C, or equivalent. 


12 . 


To remove the rack bushing seal, grip the seal 
in a vise as shown below. Squeeze the seal to 
distort it. Repeat the procedure if the bushing 
slips out of the vise. With the seal distorted, it 
can easily be pried out with a screwdriver. 
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DISASSEMBLY AND ASSEMBLY (Continued) 



Slide Teflon® Ring Replacer, T74P-3504-G on 
the rack until it seats on the piston. Install the 
rubber O-ring in the rack piston groove. 

Slide the plastic (Teflon®) O-ring over the tool 
into the piston groove over the rubber O-ring. 


PLASTIC 
O-RING ' 


TEFLON RING 
REPLACER 
T74P-3504-G 


RUBBER 
' O-RING 
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4. Remove the plastic insert from the rack seal. 
Save the insert for reinstallation. 



RACK SEAL 


PLASTIC 

INSERT 


5. Install Rack Seal Protector Tool, T85L-3504-B 
over the rack teeth. 

6. Lubricate this rack and protector tool with 
Motorcraft Type F Automatic Transmission and 
Power Steering Fluid, XT-1-QF (ESW- 
M2C33-F) or equivalent. 

7. Install the seal so the lip faces towards the 
piston. Push the seal all the way against the 
piston. Remove the rack seal protector. 



8. Install the plastic insert in the rack seal. 

LUBRICATE PISTON S|Ul 
WITH POWER STEERING FLUID 

\ LUBRICATE OUTSIDE DIAMETER OF 
RACK SEAL WITH POWER STEERING 
FLUID 




PUSH SEAL FLUSH 
AGAINST PISTON 


INSTALL PLASTIC INSERT 
INTO RACK SEAL 




THIS ( 

side 

PISTON 

PLASTIC 

k \ INSERT 

% \ I— (SNAP 

\ ''■''"Nj INT0 

\ SEAL) 

r 

/ 

{ZZ1 





ORIENTATION 

VIEW A 

















9. Pack the rack teeth with Steering Gear Grease, 
C3AZ-19578-A (ESW-M1C87-A) or equivalent. 
Apply a light coat of Steering Gear Grease or 
equivalent to the yoke contact area in back of 
the rack teeth. 


COAT ROUND SURFACE 
• BEHIND RACK TEETH ONLY- 
WITH SPECIFIED LUBRICANT 



PACK RACK TEETH WITH 
SPECIFIED LUBRICANT 64983-1A 


10. Lubricate the piston seal and rack seal outside 
diameter with Motorcraft Type F Automatic 
Transmission and Power Steering Fluid, XT-1- 
QF (ESW-M2C33-F) or equivalent. 

11. Install Teflon® Ring Sizing Tool, T78P-3504-M 
into the end of the gear housing. 

12. Install the rack, taking care not to scratch the 
housing piston bore. 

13. Carefully push the piston through the sizing 
tool. Continue pushing on the rack until it 
bottoms. Remove the sizing tool. 



14. Seat the rack seal 
end of the rack 
plastic mallet. Do 


15. Install the left tie ri 
and hand tighten. 


with the rack by driving the 
4/ith a drift or bar stock and 
not remove the rack. 

d>d and ball socket on the rack 


SEATING 


THE RACK SEAL 



l 


16. 


Thread the Rack 
3504-J over the tl 
rack. Coat the pro 
Type F Automatic 
Steering Fluid, > 
equivalent. 

NOTE: The rack must 
since excessive travel! 
cut the left (inner) oil 


Seal Protector Sleeve, T74P- 
h reads on the right side of the 
i active sleeve with Motorcraft 
c Transmission and Power 
T-1-QF (ESW-M2C33-F) or 


not move too far from center 
can cause the rack teeth to 
seal. 



G4984-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


17. Apply Steering Gear Grease, C3AZ-19578-A 
(ESW-M1C87-A) or equivalent to the outer rack 
oil seal. With Outer Rack Seal Replacer, T74P- 
3504-F, install the high pressure oil seal in the 
rack bushing. 

18. Lubricate the short protective sleeve on the 
rack end and the seal outside diameter on the 
rack bushing with Steering Gear Grease, C3AZ- 
19578-A (ESW-M1C87-A) or equivalent. 



OUTER RACK 
SEAL REPLACER 


RACK SEAL UP 


AWAY FROM 


RACK BUSHING 


RACK BUSHING 


20. Install the snap ring in the right end of the gear 
housing. 

21. Install the .rig it tie rod assembly. Tighten both 

tie rod sockets simultaneously to 75-88 N-m 
(55-65 ft-lb) by holding one and turning the 
other. ■ 

22. Install coiled pins in the sockets by Ijghtly 
tapping with a hammer until seated. 

23. Fill the yoke plug hole with 56 grams (2 ounces) 
of Steering Gear Grease, C3AZ-19578-A 
(ESW-M1C87-A) or equivalent. 

24. Install the yolj;e in the gear housing. 

25. Install the yoke spring in the yqke. 

26. Start the yokie plug and lockriut in the gear 
housing. 

27. Install the input shaft and valve assembly as 
described in the Disassembly and Assembly 
portion of this Section. 

28. Adjust the rac < yoke plug preload as described 
in the Adjustments portion of this Section. 

29. Apply specified lubricant to under-cut in tie rods 
where the bellows clamp to the tie rods. This is 
required to keep the bellows from twisting 
during toe-in adjustment. 

30. Install bellows and breather tube. Install new 
clamps retaining the bellows to - the gear 
housing. 

31. Install clamps retaining the bellews to the tie 

rods. - - . •* 

32. Install jam nuts; and tie rod ends on the tie rods. 


G4988-1B 


19. Start the bushing on the rack with the seal 
facing inward. Pass the bushing and seal over 
the protective sleeve and into the housing bore. 
With Teflon® Ring Sizing Tool, T78P-3504-M, 
apply hand pressure to the rack bushing until 
the bushing seats in the gear housing. If the 
rack bushing will not seat with hand pressure, a 
1-1/8 inch, 12-point deep socket (or larger) and 
a plastic mallet may be used to tap the bushing 
in place. 

RACK SEAL 
PROTECTOR 
SLEEVE 

T74P-3504-J BUSHING (SEAL 

/ / FACING INWARD) 




YOKE PLUG 


NOTE: IF BUSHING CAN T BE 
INSTALLED WITH HAND 
PRESSURE, TAP INTO PLACE 
WITH AN APPROPRIATE SIZE 
SOCKET AND PLASTIC MALLET 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Transfer Lines—Right and Left Turn Line 

Service 

NOTE: Remove lines only if necessary to service a 
leak or physical damage. 

1. Remove all plastic debris from the old seal in 
the housing. 

2. Install new plastic (Teflon®) seal by stretching 
over the tube flange. 

3. Install and tighten nuts to specification. 



VIEW A 


G4999-2A 


SPECIFICATIONS 


INTEGRAL POWER RACK AND PINION STEERING GEAR SPECIFICATION CHART 


D—cilpllon 

Specification 


Gear Ratio 

19.87:1 


Number of Tuns 

3.41 


Pinion, Reck Lubricant Capacity 

56 Grams (2 ounces) 


Power Steering Fluid Capacity (Including Steering Pump) 

1.2 Liters (2.5 U.S. Pints) 


Rack and Pinion Bearing Lubricant 

Steering Gear Grease, C3AZ-19578-A (E£ 

(W-M1C87-A) or Equivalent 

Seal Lubricant (Cavity Under Dud Seal) 

Polyethylene Grease, D0AZ-19584-A (ES 

1-M1C159-A) or Equivalent 

Power Steering Fluid 

Motorcraft Type *F* Automatic Transmissi 
Equivalent 

in Fluid, XT-1-QF (ESW-M2C33-F) or 

Effort Required to initiate Proper Input Shaft Rotation 
(Power Cylinder Drained and Gear Removed From Vehicle) 

0.78-2.03 Nfn (7-18 In-Lbs) 


Tie Rod Articulation Effort (On Pud Scale) 

8.9-44.5 N-m (2-10 Lbs) 


Tie Rod Outer End Thread Lubricant 

Disc Brake Caliper Slide Grease, D7A2-1 

1590-A (ESA-M1C172-A) or Equivalent 


CG4990-28 
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SPECIFICATIONS (Continued) 


Description 


T50T-100-A | Impact Slide Hammer 


T58L-101-B j Puller Attachment 


T57L-500-B I Bench Mounted Holding Fixture 


T74P-3504-F Outer Rack Seal Replacer 


T74P-3504-G I Teflon(«) Ring Replacer 


T74P-3504-J Rack Seal Protector Sleeve 


T74P-3504-R I Pinion Shaft Torque Adapter 


T74P-3504-U Nut Wrench 


T74P-3504-Y Spring Scale 


Valve Body Puller 


Valve Body Insertion Tool 


T78P-3504-D I Upper Pinion Bearing Repiacer 


T78P-3504-E2 I Lower Pinion Seal Remover 


T78P-3504-F I Lower Pinion Seal Replacer 


T78P-3504-G Lower Pinion Bearing Replacer 


T78P-3504-H | Pinion Housing Yoke Locknut Wrench 


Number 


T78P-3504-L 


T78P-3504-M 


D81P-3504-N 


T86P-3504-J 


T85L-3504-B 


T85T-3504-CH1 


T85T-3504-CH2 


T75L-3517-A 


T75L-3517-A1 


T75L-3517-A2 


T75L-3517-A3 


T75L-3517-A4 


T64P-3590-F 


T71P-19703C 


D79L-33610-A 


Description 


Rack Oil Seal Remover 


Rack Bushing Hoidiog Tool 


efion(®) Ring Sizing Toot 


Pin Remover 


cer Collet 


ack Seal Protector 


Shaft Dust Seal Installer 


Shaft Dust Seal Installer 


installation Set 


andrel 


mg Pusher 


cer 


izing Tube 


itman Arm Puller 


ring Tool 


ower Steering Analyzer 


| m 

R 

im 

Q| 

W 

m 
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INTEGRAL POWER RACK AND PtMON STEERING GEAR TORQUE SPECIFICATIONS 


Description 


Input Shaft Bearing Cap 


Input Shaft Pinion Nut 


Pressure Fitting to Gear Housing 


Return Fitting to Gear Housing 


Steering Column Lower Intermediate Shaft to Gear Bolt 


Stoering Gear to Crossmember Nut and Bolt 


Tie Rod Ban Socket to Rack 


Tie Rod End to Spindte Arm 


Tie Rod Jam Nut 


Yoke Plug Locknut 


Mbke Plug 



67 


40-55 


15-20 


15-20 


41-56 


108-142 


75-88 


70-100 


48-68 


60-89 


Nm 


5.0-5.6 
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SECTION 11-02C Power Steering Gear, Integral— 

Ranger/Bronco II 
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VEHICLE APPLICATION 

Ranger and Bronco II Vehicles with Power Steering. 


DESCRIPTION AND OPERATION 


The steering unit is an integral piston and 
recirculating ball nut, hydraulically assisted power 
steering gear with a rotary type control valve. The 
gear contains a torsion bar which provides feedback 
between the steering wheel and road wheels. The 
system furnishes power to reduce turning effort at 
the steering wheel. It also reduces road shock and 
vibrations. 

The power steering unit includes a worm and one- 
piece rack piston. The piston rack meshes to the 
gear teeth on the steering sector shaft. The unit also 
includes a rotary style hydraulic valve consisting of 
input shaft, control valve sleeve and torsion bar. The 
valve sleeve is pinned to the worm and the input 
shaft is connected to the worm through the torsion 
bar. Hydraulic action is generated by relative rotary 
motion between input shaft and worm/sleeve 
assembly. 

The power steering gear is designed with the one- 
piece rack piston; worm and sector shaft in one 
housing and the rotary valve assembly in an 
attached housing. This makes possible internal fluid 
passages between valve and power cylinder, 


eliminating all external 
pressure and return ho 
gear assembly. 


OUTLET 

PORT 


IDENTIFICATION TAG 


SECTOR 
SHAFT' 


lines and hoses, except the 
ises between the pump and 


SECTOR SHAFT 
lADJUSTING SCREW 


SECTOR SHAFT 
COVER 



G4728-1A 
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Ranger/Bronco II 
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VEHICLE APPLICATION 

Ranger and Bronco II Vehicles with Power Steering. 


DESCRIPTION AND OPERATION 


The steering unit is an integral piston and 
recirculating ball nut, hydraulically assisted power 
steering gear with a rotary type control valve. The 
gear contains a torsion bar which provides feedback 
between the steering wheel and road wheels. The 
system furnishes power -to reduce turning effort at 
the steering wheel. It also reduces road shock and 
vibrations. 

The power steering unit includes a worm and one- 
piece rack piston. The piston rack meshes to the 
gear teeth on the steering sector shaft. The unit also 
includes a rotary style hydraulic valve consisting of 
input shaft, control valve sleeve and torsion bar. The 
valve sleeve is pinned to the worm and the input 
shaft is connected to the worm through the torsion 
bar. Hydraulic action is generated by relative rotary 
motion between input shaft and worm/sleeve 
assembly. 

The power steering gear is designed with the one- 
piece rack piston; worm and sector shaft in one 
housing and the rotary valve assembly in an 
attached housing. This makes possible internal fluid 
passages between valve and power cylinder, 


eliminating all external lines and hoses, except the 
pressure and return hoses between the pump and 
gear assembly. 
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CO II 11*020*2 

DESCRIPTION AND OPERATION (Continued) 


The piston cylinder is an integral part of the gear The difference 

housing. The piston is double acting, in that fluid helps move the s 

pressure may be applied to either side of the piston. turning effort. The 

The control valve is a unique rotary design that hosing is forced o 

uses relative rotational motion of the input shaft and F? nt h r01 va , a • 

valve sleeve to direct and throttle fluid flow. In a nigner steer in 

neutral (straight ahead) position, where no power displacement win 

assist is required, the valve input shaft and sleeve nigner assisting 

are held in a central position by the torsion bar. The smootn nyaraunc 

fluid flows from the inlet port through the valve to the When the driver 

outlet port and back to the pump. No area of the valve sleeve and 

steering gear is under high pressure in this position. centered position 

The valve and housing cylinder are always full of occurs, pressure 

power steering fluid, which dampens road shock piston. The steerir 

that otherwise would be transmitted to the driver front wheel so the 

through the steering wheel. NOTE: A hissjng r 

The valve input shaft is attached on one end to rotary valve steer 

the steering column and steering wheel. The other steering. A replace 

end is connected to the worm through the torsion noise; so, it is not 

bar providing the link to the road wheel side of the Any metal-to- mete 

steering system. As a steering maneuver is initiated, shaft coupling (di 

rotational force, applied through the steering wheel/ transmit severe 

column to the input shaft, is transmitted to the worm passenger compa 

where it meets the resisting forces of the road Thp Bpn/ir 

wheels. When the steering forces are great enough, control valU 

rotational deflection (twisting) of the torsion bar four tef i on g ea 

occurs. This deflection changes the relative position ,Dnh«mont nt th 

of the input shaft and control valve sleeve causing " 

throttling of the hydraulic flow and directing high 
pressure fluid to the appropriate end of the piston in 
the gear housing. 

in pressure forces on the piston 
ector shaft, thus assisting in the 
oil in the opposite end of the gear 
jt through the return outlet of the 
back to the pump reservoir. With 

3 efforts, increased valve 
give the driver proportionately 
iressure. The driver will have a 
assist at all times. 

stops applying steering effort, the 
input shaft are returned to a 
by the torsion bar. When this 
s equalized on both sides of the 
g geometry will tend to return the 
straight-ahead position. 

oise is a normal characteristic of 
ing gear and in no way affects 
iment valve will also exhibit slight 
always a cure for the complaint, 
il contacts at the flexible, steering 
le to column misalignment) will 
valve hissing noise into the 
Iment and should be corrected. 

3 that can be performed on the 
smbly is the replacement of the 
s on the valve sleeve and 

3 control valve housing. 

DIAGNOSIS AND TESTING 


Refer to the following guides for aid in diagnosing 
steering ear conditions. For other related diagnosis 
and testing procedures, refer to Section 11-00 

Steering System General Service. 
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DIAGNOSIS AND TESTING (Continued) 

STEERING GEAR CONDITIONS 


COMPLAINT 

POSSIBLE CAUSE 


RESOLUTION 

Feedback (Rattle, Chuckle, 

Knocking Noise in Steering Gear) 

Feedback is a condition that is 
noticed when a truck is driven over 
rough pavement and this roughness 
is felt in the steering wheel by the 
driver. In addition, if the gear is not 
adjusted properly, excessive rattle, 
knocking and/or chuckle noises can 
be heard inside the truck. 

1. Deteriorated Shock Absorbers. 

2. Loose flex coupling bolt. 

3. Gear loose on frame. 

4. Steering linkage ball-joints 
loose/worn. 

5. Insufficient meshload. 

6. Loose worm race nut. 

7. Insufficient worm thrust bearing 
preload. 

8. Damaged/omitted sector shaft 
bearing (gear might also exhibit 
external leakage from sector 
seals). 

1. Rep 

2. Tig 

3. Tig 
spr 

4. Re| 
ass 

5. Set 

6. Tigl 

7. Ref 

8. Ref 

lace Shock Absorbers. 

iten bolt. 

iten mounting bolts (3) to 
cification. 

>lace appropriate tie rod end 
emblies. 

meshload to specification, 
iten nut to specification, 
dace valve assembly. 

lace gear housing. 

Hissing Sound 

There is some noise in all power 
steering systems. One of the most 
common is a hissing sound most 
evident at standstill parking. There is 
no relationship between this noise 
and the performance of the steering 
gear. 

1. “Hiss” may be expected when the 
steering wheel is at the end of 
travel or when turning it at 
standstill. 

1. Hiss 
rota 
repl 
asst 
extr 
repl 
a si' 
cure 
for 
boo 
to rr 
valv 
com 
colu 
flexi 
sure 
gea 
cou 
is n< 

is a normal characteristic of 
y valve steering. Do not 
ice the input shaft and valve 
mbly unless the hiss is 
imely objectionable. A 
tcement valve will also exhibit 
ght noise and is not usually a 
for the condition. Investigate 
grounded column or a loose 
at the dash panel. Any metal 
otal contacts will transmit 
o hiss into the passenger 
partment through the steering 
rnn. Verify clearance between 
tile coupling components. Be 
steering column shaft and 
are aligned so flexible 
sling rotates in a flat plane and 
si distorted as shaft rotates. 


CG3856-2B 
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DIAGNOSIS AND TESTING (Continued) 

STEERING GEAR CONDITIONS (Cont’d.) 


COMPLAINT 


POSSIBLE SOURCE 


RESOLUTION 


Front End Wander 

Front end wander is a condition that 
is noticed when the truck is driven in 
a straight ahead position with the 
wheel held in a firm position, but the 
truck wanders to either the right or 
left side. Front end alignment should 
be checked before any gear service 
is made. 


NOTE: Front end alignment and tire pressures should be checked before 
any gear service is performed. 


1. Steering linkage ball joints loose/ 
worn. 


2. Loose flex coupling bolt. 


3. Steering wheel, column or flex 
coupling binding or misalignment. 


4. Gear loose on frame. 


5. Incorrect meshload. 

6. Loose worm/piston race nut. 


7. Insufficient worm thrust bearing 
preload. 


8. Damaged sector shaft bearing 
(gear might also exhibit external 
leakage from sector seals). 


9. Center lash. 


Replace appropriate tie rod end 
assemblies. Refer to the 
appropriate section in the Steering 
group. 


Tighten bolt. 

Service as required. 


Tighten mounting bolts (3) to 
specification. 


Set meshload to specification. 
Tighten nut to specification. 
Replace valve assembly. 


Replace gear housing assembly. 


Improper fit of worm to piston. 
Replace valve assembly. (Be 

certain to check meshload prior 
to replacing valve for center 
lash.) 


Heavy Steering Efforts, Poor 
Assist 

A heavy effort and poor assist 
condition is recognized by the driver 
while turning comers and especially 
while parking. A road test can verify 
the condition. 


Poor Assist — both directions 

1. Low Steering system fluid fill. 

2. Engine idle too low. 


3. Low power steering pump belt 
tension. 


4. Pump flow/relief pressure not to 
specification. 


5. External leakage giving low fluid 
level. 


6. Piston plastic O-ring cut or twisted. 


7. Loose/mission rubber backup 
piston O-ring. 


Add steering fluid to proper level. 
Set engine idle to specification. 
Set belt tension to specification. 


Test pump, and service as 
necessary. 


See diagnosis guide for external 
leakage. 


Replace piston plastic O-ring. 


Replace/install rubber backup 
piston O-ring. 


CG6877-2A 










DIAGNOSIS AND TESTING (Continued) 

STEERING GEAR CONDITIONS (Cont’d.) 


COMPLAINT 

POSSIBLE CAUSE 


RESOLUTION 

Heavy Steering Efforts, Poor 

Assist (Cont’d.) 

8. Valve/gear housing oil passages 
blocked. 

9. Leakage past piston end cap. 

10. Porosity in piston bore (housing 
casting). 

11. Porosity in piston. 

12. Valve plastic O-ring(s) damaged. 

13. Worm seal ring missing or 
damaged. 

8. 1 

9. ' 

10. 1 

11. F 

12. 1 

13. f 

Replace gear housing or valve 
lousing as required. 

Tighten piston end cap to 
specification. 

Replace gear housing. 

leplace valve assembly. 

Replace valve plastic O-rings. 
Replace valve assembly. 

External Leakage 

One of the most common conditions 
causing repeat repairs is fluid leaks. 
Make sure you clean the steering 
gear first before any steering gear 
external leakage checks are 
performed. 

1. Loose hose fittings. 

2. Missing/damaged hose fitting tube 
seats. 

3. Leak from input shaft seal. 

4. Leak at valve mounting face. 

5. Leak at sector adjuster screw 
locknut. 

6. Leak at sector shaft seal. 

7. Leak from gear housing. 

8. Leak at sector coyer face. 

1. Ti 
sp 

2. In 

3. FI 
st 
be 

4. Cl 

Ri 

5. Ri 

6. Ri 

S€ 

cc 

n< 

be 

Ri 

7. Ri 

8. Cl 

S€ 

qhten hose fittings to 
education. 

stall/replace tube seats. 

splace input shaft seal. Check 
iaft for damage. Check housing 
ire for porosity or damage. 

leek bolts for proper torque, 
jplace valve housing O-ring(s). 

jplace locknut (check torque). 

jplace sector seals and examine 
ctor shaft for pitting or 
rrosion. Replace sector shaft if 
icessary. Check housing seal 
ire for porosity or damage, 
jplace housing if necessary. 

jplace gear housing. 

leek bolt torques. Check O-ring 
ai. 

Poor Retumability — Sticky 

Feeling 

Poor retumability is a condition that is 
noticed when the vehicle is in a turn 
and returns to center with effort from 
the driver. In addition, when the 
driver returns the steering wheel to 
center, it may have a sticky or catchy 
feel. 

1. Wheel alignment not to 
specification. 

2. Tire pressure too high. 

3. Binding steering column. 

4. Steering column not properly 
aligned — flex coupling distorted. 

5. Meshload set too tight. 

6. End lash adjusting screw not 
properly staked to sector. 

7. Damaged input shaft bearing. 

8. Binding in valve assembly. 

1. Re 

2. Ai 

3. S< 
re 

4. AI 

5. Ri 

6. Ri 

7. Ri 

8. Ri 

iset wheel alignment. 

ijust tire pressure. 

jrvice steering column as 
quired. 

gn steering column. 

jset meshload to specification. 

jplace sector assembly. 

jplace valve assembly. 

jplace valve assembly. 

























Removal 

Remove the steering gear as follows: 

1. Disconnect the pressure and return lines from 
the steering gear. Plug the lines and the ports in 
the gear to prevent entry of dirt. 

2. Remove the upper and lower steering gear 
shaft U-joint shield from the flex coupling. 
Disconnect the flex coupling at the steering 
gear by removing the bolt. 

3. Raise the vehicle and remove the Pitman arm 
attaching nut, and washer. 

4. Remove the Pitman arm from the sector shaft 
using Tool T64P-3590-F, Pitman arm remover. 
Remove the tool from the Pitman arm. Do not 

damage the seals. 

5. Support the steering gear, and remove the 
steering gear attaching bolts. 

6. Work the steering gear free of the flex coupling. 
Remove the steering gear from the vehicle. 

Installation 

1. Install the lower U-joint shield onto the steering 
gear lugs. 

2. Slide the upper U-joint shield into place on the 
steering shaft assembly. Turn the steering 
wheel so the spokes are in the horizontal 
position. 


3. Center the steering gear input shaft with the 
indexing flat facing down. 

4. Slide the steering gear input shaft into the flex 
coupling and intc place on the frame side rail. 
Install the attach ng bolts and tighten to 68-84 
N-m (50-62 ft-lbs). Tighten the flex coupling 
bolt to 34-47 N- n (26-34 ft-lbs). 

5. Be sure the wheels are in the straight ahead 
position, then install the Pitman arm on the 
sector shaft. Ins all the Pitman arm attaching 
washer and nut. Tighten nut to 230-310 N-m 
(170-228 ft-lbs). 

6. Connect and tighten the pressure and the 
return lines to th 3 steering gear. 

7. Snap the upper md lower steering gear shaft 
U-joint shields together. 

8. Disconnect the coil wire. Fill the reservoir to 
specification (Section 11-00, Steering System 
General Service). Crank the engine by 
operating the ignition switch in START mode 
while turning the! steering wheel from left to right 
to distribute the iuid. 

9. Re-check fluid le vel and add Premium Power 
Steering Fluid, E6AZ-19582-AA (ESW-M2C33- 
F) or equivalent, if necessary. Connect the coil 
wire, start the engine and turn the steering 
wheel from side 1 o side. Inspect for fluid leaks. 
Recheck fluid level. 
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DISASSEMBLY AND ASSEMBLY 


Take the following precautions when servicing the 
steering gear: 

1. Use a clean workbench and tools. 

2. Thoroughly clean the exterior of the gear with 
solvent and drain off excess hydraulic fluid, if 
necessary. 


3. Handle all parts carefully to avoid nicks, burrs, 
scratches and dirt. 

4. Do not use solvent on seals. 



Disassembly 


1. Hold the steering gear upside down over a drain 
pan and cycle the input shaft several times to 
drain the fluid from the gear. 

2. Secure the gear in a soft-jawed vise. 

3. Remove the nut from the sector shaft adjusting 
screw. 

4. Turn the input shaft to either stop; then turn it 
back two turns to center the gear. 

NOTE: The indexing flat on the input shaft spline 

should be facing downward. 

5. Remove the sector shaft cover attaching bolts. 

6. Tap the lower end of the sector shaft with soft- 
hammer to loosen it, and lift the cover and shaft 
from the housing as an assembly. Discard the 
O-ring. 


7. Turn the sector shaft cover counterclockwise 
and remove il( from the sector shaft adjuster 
screw. (It may be necessary to hold the screw 
with a screwdriver.) 

8. Remove the valve housing attaching bolts and 
identification tag. Lift the valve housing off the 
steering gear housing. Remove the valve and 
piston assembly and control valve gasket. 
Discard the gasket. 

NOTE: If valve housing or the valve sleeve seals are 
to be replaced, prqceed to Step 11. If sector shaft 
seals are to be replaced go to steering gear housing 
section. The balls heed to be removed if the valve 
sleeve rings are to be replaced. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. With the piston held so that the bail guide faces 
up, remove the ball guide clamp screws and ball 
guide clamp. With a finger over the opening in 
the ball guide, turn the piston so that the ball 
guide faces down over a clean container. Let 
the guide tubes drop into the container. 

10. Rotate the input shaft from stop to stop until all 
balls fall from the piston into the container. The 
valve assembly can then be removed from the 
piston. Inspect the piston bore to insure all balls 
have been removed. 

11. Install the valve body assembly in the bench 
mounted holding fixture, Tool T57L-500-B, and 
loosen the Allen head race nut screw from the 
valve housing. Remove the worm bearing race 
nut using Adjuster and Locknut Wrench Tool, 
T66P-3553-B and Spacer—Valve Housing to 
Piston Tool T66P-3553-C. 

12. Carefully slide the input shaft, worm and valve 
assembly out of the valve housing. 


REMOVING WORM BEARING | 
RACE NUT 


SPACER-VALVE 
HOUSING TO PISTON 
TOOL-T66P-3553-C 


NOTE. 

PISTON NEED NOT 
BE IN PLACE IF REMOVED 
TO FACILITATE VALVE 
SLEEVE RING 
REPLACEMENT 



BENCH MOUNTED 
HOLDING FIXTURE 
T57L-500-B 


ADJUSTER 
AND LOCKNUT 
WRENCH TOOL 
T66P-3553-B 


G5576-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Steering Gear Housing 
Disassembly 

1. Remove the snap ring from the lower end of the 
housing. 

2. Remove dust seal using Puller Attachment 
T58L-101-A, or T58L-101-B and Slide Hammer 
T59L-100-B or equivalent. 

3. Remove pressure seal in the same manner. 
Discard the seal. 



• •■iiimil 


PULLER 
ATTACHMENT 
TOOL-T58L-101-B 


BENCH MOUNTED 
SLIDE HAMMER HOLDING FIXTURE 
TOOL-TS9L-100-B TOOL-T57L-5CO-B 





G5577-1B 


Assembly 


Lubricate the new pressure seal and dust seal 
with Ford Multi-Purpose Grease DOAZ-19584- 
AA (ESR-M1C159-A) or equivalent. 

Apply Ford Multi-Purpose Grease DOAZ-19584- 
AA (ESR-M1C159-A) or equivalent to the 
sector shaft seal bore. 

Place the dust seal on Sector Shaft 
Replacement Tool T77L-3576-A or equivalent, 
so the raised lip of the seal is towards the tool. 

Place the pressure seal on the tool with lip away 
from the tool. The flat back side of the pressure 
seal should be against the flat side of the dust 
seal. 



SECTOR SEAL 
REPLACEMENT TOOL 
TOOL NO. 
T77L-3576-L 


Insert the seal driver tool into the sector shaft 
bore and drive the tool until the seals clear the 
snap ring groove. Do not bottom seals 
against bearing. The seal will not function 
properly when bottomed against the bearing. 

Install snap ring in the groove in the housing. 

Apply a genero js amount of Ford Multi- 
Purpose Grease D0AZ-19584-AA (ESR- 
M1 Cl 59-A) or eqi ivalent, to the areas between 
the two seal lips. 


Valve Housing 
Disassembly 

1. Remove the dust) seal from the rear of the valve 
housing using Puler Attachment T58L-101-A, 
or T58L-101 -B, and Slide Hammer T59L-100-B. 
Discard the seal. 


HOUSING 


BEARING 

3D526 

/ OIL SEAL 
/ 3D526 


SNAP RING 
352109-S 





OUTLET TUBE 
SEAT-374480-S 


INLET TUBE SEAT-374309-S 
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DISASSEMBLY AND ASSEMBLY (Continued) 


2. Remove the snap ring from the valve housing. 

3. Turn the bench mounted holding fixture to 
invert valve housing. 

4. Insert Tools T65P-3524-A2 and T65P-3524-A3 
from the Input Shaft Bearing/Seal Tool in the 
valve body assembly opposite the oil seal end 
and gently tap the bearing and sal out of the 
housing. Discard the seal. Do not damage the 
housing when inserting and removing the 
tools. 

5. Remove the fluid inlet and outlet tube seats with 
Tube Seat Remover T74P-3504-L if they are 
damaged. 


► TOOL T65P-3524-A3 


TOOL - T65P-3524-A 2 


.¥> 


BENCH MOUNTED I 
HOI DING FIXTURE 
T57L-500-B 


Assembly 

1. Coat the fluid inlet and outlet tube seats with 
petroleum jelly or equivalent and install them in 
the housing with a Tube Seat Installer T74P- 
3504-M. 

2. Coat the bearing and seal surface of the 
housing with petroleum jelly or equivalent. 

3. Install the bearing with the metal side covering 
the rollers facing outward. Seat the bearing in 
the valve housing using Tool T65P-3524-A1. Be 
sure the bearing rotates freely. 



TOOL 

T65P-3524-A1 


G5679-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. Dip a new oil seal in Premium Power Steering 
Fluid, E6AZ-19582-AA (ESW-M2C33-F) or 
equivalent and place it in the housing with the 
metal side facing outward. Drive the seal into 
the housing until the outer edge does not quite 
clear the snap ring groove. 

5. Place the snap ring in the housing and drive on 
the ring using Tool T65P-3524-A1 until the snap 
ring seats in its groove. 

6. Place the dust seal in the housing with the 
dished side (rubber side) facing out. Drive the 
dust seal into place using Tool T65P-3524-A1. 
When properly installed, the seal will be located 
behind the undercut in the input shaft. Apply a 
generous amount of Ford Multi-Purpose 
Grease, D0AZ-19584-AA (ESR-M1C159-A) or 
equivalent to the area between the two seals. 



Worm and Valve Sleeve 
Disassembly 

1. Remove valve sleeve rings from sleeve by 
inserting the blade of a small pocket knife under 
them and cutting them off. 


PUSH ON BACK SIDE OF VALVE SLEEVE 
RINGS. INSERT KNIFE BLADE CAREFULLY AND 



Assembly 

1. Use the various 
T75L-3517-A, 


tpols from Seal Installation Set 
ing assembly. 


duri 


TOOL 

T75L-3517-A2 
RING PUSHER 


TOOL 

-T75L-3517-A1 
MANDREL TOOL 

T75L-3517-A4 















4. Slide the pusher Tool T75L-3517-A2 over the 
mandrel; rapidly push down on the pusher tool, 
forcing the ring down the ramp and into the 
fourth groove of the valve sleeve. Repeat this 
step three more times, and each time add one 
of the spacers T75L-3517-A3, under the 
mandrel tool. By adding a spacer each time, the 
mandrel tool will line up with the next groove of 
the valve sleeve. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


After installing four valve sleeve rings, apply a 
light coat of Premium Power Steering Fluid, 
E6AZ-19582-AA (ESW-M2C33-F) or equivalent 
to the sleeve and rings. 

Install one spacer, T75L-3517-A3, over the 
input shaft as a pilot for installing the sizing 
tube. Slowly install the sizing tube Tool T75L- 
3517-A4, over the sleeve valve end of the worm 
shaft onto the valve sleeve rings. Make sure 


Q )(0 


that the rings are not being bent over as the 
tube is slid over t rem. Allow the sizing tube to 
sit over the rings for five (5) minutes. 

7. Remove the siting tube and check the 
condition of the ri igs. Make sure that the rings 
turn freely in the grooves. 

NOTE: No further service or disassembly of the 
worm valve assembly is possible. Valve centering 
will be destroyed if disassembled is attempted. 


TUBE TOOL 


SIZING TU8E TOOL 


T75L-3517-A4 


G5S86-1A 


Piston 

Disassembly 

1. Remove the Teflon® piston ring and O-ring 
from the piston and ball nut. Discard both rings. 


Assembly 

1. Dip a new O-rirg in Standard Transmission 
Lubricant (SAE-EOW) D8DZ-19C547-A (ESP- 
M2C83-C) or equivalent and install it on the 
piston and ball n jt. 

2. Install a new Teflon® piston ring on the piston 
and ball nut beinci careful not to stretch it more 
than necessary. 
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SPECIFICATIONS 


FORD INTEGRAL POWER STEERING GEAR SPECIFICATIONS 


Description 


Type 

Recir. Ball Torsion Bar 

Ratio 

17:1 

Turns of Steering Wheel (Lock to Lock — 

4.2 

Linkage Disconnected) 


Fluid Capacity (Included in Pump 

Reservoir Fill) 

,75L (1.6 Pint Approx.) 

Fluid Specification 

ESW-M2C33-F© 

Gear Assembly Preload 

0.45-1.0 Nm 

1/2 Turn From Stops 

(4-9 m-lbs)® 

Worm to Piston Preload 

0.11-0.34 Nm 
(1-3 in-lbs)® 


®Not adjustable in field, specification given for inspection purposes only. 
©Premium Power Steering Fluid, E6AZ-19582-AA (ESW-M2C33-F) 
or equivalent. CG67361A 


FORD INTEGRAL POWER STEERING GEAR TORQUE UMITS 


Description 


Torque Limits | 

(ft-lbs) 

Nm 

Gear to Flex Coupling E 

ok 

26-34 

34-47 

Steering Gear to Frame 


50-62 

68-84 

Sector Shaft Cover Bolt 


55-70 

7694 

Mesh Load Adjusting 
Screw Lock Nut 


35-45 

48-61 

Valve Housing to Gear 
Housing Bolt 


35-45 

43-62 

Race Retaining Nut 


55-90® 

76122 

Piston End Cap 


70-110 

96149 

Pressure Hose to Gear 


1625 

22-33 

Return Hose to Gear 


25-34 

34-46 

Hose Clamps 


1-2 

1.4-2.7 

Pitman Arm to Sector S 

haft Nut 

170-228+ 

230-310 



(In-lbs) 

Nm 

Ball Return Guide Ctanr 

p Screw 

42-70 

4.67.9 

Set Screw Race Nut 


15-25 

1.7-2.8 


©Specified Torque— Be cat 
nut win affect the observed 
reading should be oomi ut< 
nominal specified torqi e 


iuse the length of the tool required to torque the 
torque reading on the torque wrench, the torque 
ted using the length of the torque wrench and the 
as follows: 


Torque Reading = 


Example: With 13 inch tori 
13 In. x 72 ft-lbs = 13 
13 In. + 5.5 In. 


of Torque Wrench x 72 ft-lbs 
Length of Torque Wrench + 5.5 Inches 

(Using Tool T66P-3553-B) 

que wrench 

In. x 72 ft-lbs = 0.703 x 72 ft-lbs = 50 ft-lbs 


MESHLOAD CHECKING AND SETTING 


Vehicles with 0-8046 km (0-5000 Miles) 

Vehicles with More Than 86 

Where Sector Shaft Has Be< 

« km (5000 Miles) or 
n Replaced 

CHECKING: 

Reset if total meshload over mechanical center is not 1.5-3.2 N-m (12-29 in-lbs). 

RESET: 

Set torque measured rocking across center to a valve of 1.6-2.0 N-m (14-18 
in-lbs) greater than that measured 45° from the right stop. 

CHECKING: 

Reset if meshload measure 
1.13 N-m (10 in-lbs) greater 

RESET: 

Set torque measured rockin 
m-lbs) greater than that jrtei 

while rocking input shaft over center is less than 
than the torque 45° from the right stop. 

g across center to a value 1.13-1.6 N-m (10-14 
sured 45° from the right stop. 
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Number 

Description 

T59L-100-B 

Impact Slide Hammer 

T58L-101-A 

Puller Attachment 

T58L-t01-B 

Puller Attachment 

T57L-500-B 

Bench-Mounted Holding Fixture 

TOOL-1175-AC 

Seal Remover 

TOOL-3290-C 

Tie Rod End Remover 

T74P-3504-L 

Brass Tube Seat Remover 

T74P-3S04-M 

Brass Tube Seat Replacer 

T75L-3517-A 

Seal Installation Set 

T65P-3524-A 

Bearing Remover and Installer 

T66P-3553-B 

Ar^uster and Lock Nut Wrench 

T66P-3553-C 

Spacer — Valve Housing to Piston 

T77L-3576-A 

Sector Shaft Seal Replacer 

T64P-3590-F 

Pitman Arm Remover 

T67L-3600-A 

Steering Wheel Remover 

D79L-7000-A 

Retaining Ring Pliers 

D7'V33610-A 

Power Steering Analyzer 

T68L-33610-AB 

Thermometer 


Slide Hammer 


Application 


Universal 


Universal — Use with Slide Hammer 


Replaces T58L-101 


Universal 


Universal — Use 


Universal 


Seat Removal 


Seat Installation 


Ford Integral Power Steering Gear 


Needle Bearing Installation 


For Worm Bearing Adjuster and Lock Nut. 
Use with Spacer — Valve Housing to Piston 


For Worm Bearing Adjuster and Lock Nut. 
Use with Adjuster ar d Lock Nut Wrench 


Seal Installation 


Universal 


Universal 


Universal 


Use with Power Steering Analyzer 

































































































Steering Tie Rod 

Replace the steering tie rod if the ball stud is loose 

or the rod is bent. Do not attempt to straighten a 

bent rod. 

Removal 

1. Raise the vehicle on a hoist with the wheels in 
the straight ahead position. Refer to Section 
50-04, Hoisting and Jacking in the Light- 
Medium-Heavy. Pre-Delivery manual. 

2. Remove the nut and cotter pin from the ball 
stud on the drag link. Remove the ball stud from 
the drag link using T64P-3590-F or equivalent, 
Pitman Arm Puller. 

3. Loosen the bolts on the tie rod adjusting sleeve. 
Count the number of turns it takes to remove 
the tie rod from the tie rod adjusting sleeve. 
Remove the tie rod. 

Installation 

1. Install the tie rod in the tie rod sleeve the same 
number of turns it took to remove it. Tighten the 


tie rod adjust ng sleeve nuts to 40-57 N • m (30- 
42 ft-lbs). Be certain that adjusting sleeve 
clamps are pointed down ± 45° as shown in the 
illustration. 

2. Position the tie rod ball stud in the drag link. 
Maintain the 1 ront wheels and steering wheel in 
the straight ahead position. Make sure the ball 
stud is seated in the taper to prevent rotation 
while tighter ing. Install nut and tighten to 
68-101 N-m (50-75 ft-lbs). 

NOTErlf the studs are tightened in a position other 
than the straight ahead position, or allowed to twist 
(wrap up) during tightening, a vehicle drift to the left 
or right could result. 

3. Install new cotter pins. 

4. Check toe-in and adjust toe-in as described in 
Section 04-00, General Suspension System 
Service. 





Tie Rod Adjusting Sleeve and Ball Stud 

Replace the tie rod ball stud if the ball stud is 
loose or the tie rod is bent. Do not attempt to 
straighten a bent tie rod. 

Removal 

1. Raise the vehicle on a hoist with the wheels in 
the straight ahead position. Refer to Section 
50-04, Hoisting and Jacking in the Light- 
Medium-Heavy Pre-Delivery manual. 

2. Remove the nut and cotter pin from the tie rod 
ball stud at the spindle. Remove the ball stud 
from the spindle using tool T64P-3590-F or 
equivalent, Pitman Arm Puller. 

3. Loosen the nuts on the adjacent adjusting 
sleeve. Count the number of turns it takes to 
remove the sleeve from the ball stud. 


Installation 

1. Install the adjusting sleeve on the tie rod ball 
stud the same nur iber of turns it took to remove 
it. Loosely assemble the ball stud in the spindle 
arm. Maintain the front wheels and steering 
wheel in the strai ght ahead position. 

2. Tighten nuts to 4( i-57 N • m (30-42 ft-lbs). Make 
sure the tie rod a fjusting sleeve clamps are in 
the specified pos tion. 

3. With the wheels and steering wheel in the 
straight ahead position make sure the ball stud 
is seated in the taper to prevent it from rotating 
while turning. Ins :all nut and tighten to 68-101 
N-m (50-75 ft-lbs). Install new cotter pins. 

NOTE: If the studs are tightened to a position other 
than the straight ahead position, or allowed to twist 
(wrap up) during tightening, a vehicle drift to the left 
or right could result. 

4. Check toe-in and set toe-in as described in 
Section 04-00 General Suspension System 
Service. 


DRAG LINK 
ADJUSTING SLEEVE 


PITMAN ARM 
3590 


TIE ROD 

''ADJUSTING SLEEVE 


TIE ROD/ 
BALL STUD 


CLAMPS MUST BE INSTALLED IN 
POSITION SHOWN WITHIN ±45°. 
TIGHTEN NUTS TO 
40-57 N-m (30-42 FT-LB) 

LH AND RH SIDE. 


NOTE: STEERING LINKAGE MUST BE 
INSTALLED WITH STEERING 
GEAR FIXTURED ON CENTER 
(±45° AT INPUT SHAFT). BALL 
STUDS MUST BE SEATED IN 
TAPERS TO PREVENT ROTATION 
WHILE TIGHTENING. 


STEERING ROD AND 
LINK ASSEMBLY 
3B008 


TIE ROD 
BALL STUD 
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REMOVAL AND INSTALLATION (Continued) 


Pitman Arm 

Replace the Pitman arm it the Pitman arm is bent. 

Do not attempt to straighten the Pitman arm. 

Removal 

1. Remove the cotter pin and nut from the drag 
link ball stud at the Pitman arm. 

2. Remove the drag link ball stud from the Pitman 
arm. 

3. Remove the Pitman arm attaching nut and 
washer. 

4. Remove the Pitman arm from the steering gear 
sector shaft using Tool T64P-3590-F or 
equivalent, Pitman Arm Puller. Remove the tool 
from the Pitman arm. 

Installation 

1. Install the new Pitman arm assembly on the 
sector shaft with wheels in the straight ahead 
position. Install the Pitman arm attaching 
washer and nut. Tighten the nut to 230-310 
N-m (170-230 ft-lbs). 

2. Install the drag link ball stud on the Pitman arm. 
Maintain the steering wheel and front wheels in 
the straight ahead position. Make sure the ball 


SPECIFICATIONS 


TORQUE SPECIFICATIONS 


Description 

Torque 

N-m 

Ft-Lbs 

Drag Link to Connecting Rod Ball Stud Nut 

68-101 

50-75 

Drag Link to Pitman Arm Ball Stud Nut 

68-101 

50-75 

Pitman Arm to Steering Gear Nut 

230-310 

170-230 

Adjusting Sleeve Nuts 

40-57 

30-42 

Tie Rod to Spindle Ball Stud Nut 

68-101 

50-75 


CG3481-2C 


SPECIAL SERVICE TOOLS 




Number 

Description 


Application 

T64P-3590-F 

Pitman Arm Puller 


Pitman Arm Removal 


CG3482-2D 


stud is seated in the taper to prevent rotation 
while tightening. 


3. Tighten the m 
and install thel 


to 68-101 N-m (50-70 ft-lbs) 
cotter pin. 


tit 


PITMAN ARM 
PULLER-T64P-3590-F 





G6876-1A 































SECTION 11-04A Steering Column—Aerostar 


SUBJECT PAGE 

ADJUSTMENTS 

Ignition Switch Adjustment.11-04A-3 

Steering Wheel Position Adjustment 

("Clear Vision").11-04A-2 

DESCRIPTION.11-04A-1 

DIAGNOSIS AND TESTING .11-04A-3 

REMOVAL AND INSTALLATION 

Column Lower Seal.11-04A-20 

Ignition Lock Actuator and Steering 

Wheel Lock Pawl.11-04A-19 

Ignition Lock Cylinder Assembly .11-04A-10 

Ignition Lock Drive Gear .11-04A-11 

Ignition Switch ...11-04A-6 

Lock Cylinder Housing—Fixed Column_11-04A-18 

Lock Cylinder Housing—Tilt Column.11-04A-18 

Lower Column Shaft Bearing—Fixed 
Column .11-04A-16 


VEHICLE APPLICATION 

Aerostar vehicles. 

DESCRIPTION 


Both fixed and tilt columns are available. The tilt 
mechanism provides four positions for the steering 
wheel, two above and two below the center position. 
The uppermost position is not lockable and cannot 
be used when the vehicle is moving. 

To change the steering wheel position, pull the tilt 
wheel release lever, located behind the steering 
wheel at 4 o'clock toward the steering wheel. The 
lever moves with the wheel as the desired position is 
selected. Releasing the lever locks the steering 
wheel in place. 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont’d.) 

Lower Column Shaft Hearing—Tilt 

Column. 11-04A-17 

Lower Steering Shaft Assembly 

(Intermediate Shaft].11-04A-4 

Steering Column..11-04A-12 

Steering Shaft Anti-Riittle Clip .11-04A-17 

Steering Wheel .11-04A-3 

Turn Signal/Hazard Flasher Switch 

Assembly ....... ..11-04A-5 

Upper Shaft Bearing—Fixed Column .11-04A-13 

Upper Shaft Bearing—Tilt Column .11-04A-14 

SPECIAL SERVICE TOOLS.11-04A-20 

SPECIFICATIONS .11-04A-20 

VEHICLE APPLICATION.11-04A-1 







































11-04A-1 


Steering Column—Aerostar 
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SECTION 11-04A Steering Column—Aerostar 


SUBJECT PAGE 

ADJUSTMENTS 

Ignition Switch Adjustment. 11-04A-3 

Steering Wheel Position Adjustment 

("Clear Vision").11-04A-2 

DESCRIPTION.11-04A-1 

DIAGNOSIS AND TESTING .11-04A-3 

REMOVAL AND INSTALLATION 

Column Lower Seal. 11-04A-20 

Ignition Lock Actuator and Steering 

Wheel Lock Pawl ..11-04A-19 

Ignition Lock Cylinder Assembly .11-04A-10 

Ignition Lock Drive Gear .11-04A-11 

Ignition Switch ...11-04A-6 

Lock Cylinder Housing—Fixed Column_11-04A-18 

Lock Cylinder Housing—Tilt Column.11-04A-18 

Lower Column Shaft Bearing—Fixed 
Column .11-04A-16 


SUBJECT PAGE 

REMOVAL AND INSTALLATION (Cont'd.) 

Lower Column Shaft Bearing—Tilt 

Column.... 11-04A-17 

Lower Steering Shaft Assembly 

(Intermediate Shaft). 11-04A-4 

Steering Column.11-04A-12 

Steering Shaft Anti-Rattle Clip .11-04A-17 

Steering Wheel .11-04A-3 

Turn Signal/Hazard Rasher Switch 

Assembly . 11-04A-5 

Upper Shaft Bearing—Fixed Column .11-04A-13 

Upper Shaft Bearing—Tilt Column .11-04A-14 

SPECIAL SERVICE TOOLS.11-04A-20 

SPECIFICATIONS . 11-04A-20 

VEHICLE APPLICATION.11-04A-1 


VEHICLE APPLICATION 

Aerostar vehicles. 


DESCRIPTION 


Both fixed and tilt columns are available. The tilt 
mechanism provides four positions for the steering 
wheel, two above and two below the center position. 
The uppermost position is not lockable and cannot 
be used when the vehicle is moving. 

To change the steering wheel position, pull the tilt 
wheel release lever, located behind the steering 
wheel at 4 o'clock toward the steering wheel. The 
lever moves with the wheel as the desired position is 
selected. Releasing the lever locks the steering 
wheel in place. 


HXED COLUMN 


HORN PAD 
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Steering Column—Aerostar 


11-Q4A-2 


DESCRIPTION (Continued) 


ADJUSTMENTS 


The steering column has a modular construction. 
The turn signal/hazard/dimmer switch, and the 
ignition switch are mounted on the column. 
Switches can be serviced by removing the shroud (6 
screws). 

The column outer tube lower toe plate bracket 
attaches to the dash with three bolts trapping the 
column lower seal in between. 

The upper mounting bracket is a deformable 
energy absorbing design and is welded to the 
column outer tube. This assembly provides 
attachment via bolts to the instrument panel. 

Energy is absorbed by the column upon impact by 
bending the upper support bracket while displacing 
plastic retainers in the outer tube and allowing it to 
telescope. 

The key release button functions to prevent 
inadvertent locking of the steering wheel. The 
release button is located on the lower left of the 
steering column below the turn signal lever. The 
ignition key cannot be rotated to the Lock position 
until the release button is pushed. 

The upper steering shaft is a machined rod with a 
turn signal cancel cam and lock ring, pressed and 
staked on. The lower shaft is a formed tube that fits 
over the upper shaft and insulator clips. An 
intermediate shaft assembly attaches to the lower 
steering shaft and to the steering gear at the other 
end. 

The ignition switch is operated by a pin mounted 
on the lock actuator rack and is pinion driven by the 
key cylinder. Rotating the key clockwise from the full 
counterclockwise stop, the positions are: 
ACCESSORY, LOCK, OFF, ON, and START. 

a. In ACCESSORY, the accessory circuits are 
operative and the steering wheel is locked. 

b. In LOCK, all ignition switch electrical 
circuits are inoperative and the steering 
wheel is locked. 

c. In OFF, all ignition switch electrical circuits 
are inoperative and the steering wheel is 
unlocked. 

d. In ON, all ignition switch circuits are 
operative except the starter circuit and the 
steering wheel is unlocked. 

e. In START, the engine ignition and starter 
circuits only are operative and the steering 
wheel is unlocked. 


Steering Whetil Position Adjustment 
("Clear Vision') 


Steering whe^l 
preset at vehicle 
Wheel alignment) 
vertical wheel o 
vertical when the 
level road surfack 


GROOVE ON 
STEEL HUB OF 
STEERING 
WHEEL AND 
MARK ON TOP 
END OF 
STEERING 
SHAFT MUST BE 
IN LINE TO 
PROPERLY ALIGN 
STEERING- 
WHEEL SPOKES. 


alignment ("dear Vision") is 
assembly prior to toe adjustment, 
is considered acceptable if the 
interline is within 5 degrees of 
vehicle is traveling straight down a 


STEERING WHEEL BOLT SHALL 
BE CHECKED FOR MINIMUM 
SPECIFIED TORQUE WITH 
HAND TORQUE WRENCH. 


CENTERLINE 



L CENTERLINE TO BE 
IN 5° OF VERITCAL 
ER TOE-IN IS ADJUSTED. 


G4637-1B 


Generally, a clea)r 
from a condition 
When the steering 
system of positive i 
steering column 
steering wheel is 


vision complaint can only arise 
of incorrect toe-in adjustment. 
<1 gear is properly centered, a 
indexing in the intermediate shaft, 
nd steering wheel assures that the 
correctly aligned. 


land 


This positive indexing system can be verified as 
follows: 


1 . 


ste 


Center the 
counting the n 
in going from 
stop ("lock-to 
either stop positi 


The open secti 
column clamp 
the twelve o'clta 


ering gear. This is done by 
ijmber of steering wheel rotations 
left turn stop to full right turn 
jock"), and counting back from 
ion 1 /2 the number of rotations. 


on of the intermediate shaft to 
yoke will be slightly to the right of 
ck position. 
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Steering Column—Aerostar 


ADJUSTMENTS (Continued) 


f 1-04A-3 


3. Remove the steering wheel horn cover (see 
"Removal and Installation," Steering Wheel 
Removal, Step 1). A hash mark exists on the 
upper end of the steering shaft at the twelve 
o'clock position. A corresponding hash mark 
exists on the hub of the steering wheel. The 
steering wheel is positioned to the shaft via two 
flats to guarantee positive alignment. The 
steering wheel cannot be removed and 
reindexed to correct a clear vision 
complaint. 



G4638-1B 


After verifying the positive indexing system from 
gear through wheel, proceed to resolve the clear 
vision complaint by correcting the toe-in adjustment 
(Section 04-00, General Suspension System 
Service). 


Ignition Switch Adjustment 

See Ignition Switch Installation in this Section. 


DIAGNOSIS AND TESTING 


Refer to Section 11-00, Steering System General 
Service for diagnostic and testing procedures. 


REMOVAL AND INSTALLATION 


Steering Wheel 
Removal 

1. Disconnect ground wire from battery. 

2. Remove the steering wheel horn cover by 
removing the screws from the spokes and lifting 
the steering wheel horn cover. 


3. 


Disconnect the horn switch/speed control 
wires by pulling the connectors apart. 



<9-15 tN-OZ) 


G4639-1B 


4. Remove the horn cover assembly. 

5. Remove the steering wheel attaching bo/t. 


6. Using Steering 
or equivalent, 
the upper steeri 
type steering 
the steering cdl 
This could cap: 
bearing. 


Wheel Remover, T67L-3600-A 
femove the steering wheel from 
ing shaft. Do not use a knock-off 
\|vheel puller or strike the end of 
umn upper shaft with a hammer, 
se damage to the steering shaft 


Installation 


1. 


Position the 
steering wheejl 
flats on the si 
the flats on 
ahead steering 
the straight ah 


steering wheel on the end of the 
shaft. Align the mark and the 
leering wheel with the mark and 
shaft, assuring that the straight 
wheel position corresponds to 
ead position of the front wheels. 


2 . 


3. 


4. 


Install the wh 
N-m (23-33 rf 


del 


bolt. Tighten the bolt to 31-45 
j-lbs). 


Connect the 
equipped) and 

Install screws 
horn cover at 


horn 


and speed control wire (if so 
install the horn cover assembly. 

through steering backcover into 
specified torque. 
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Steering Column—Aerostar 
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REMOVAL AND INSTALLATION (Continued) 


2 . 


Remove pinch bolt attaching the steering 
column lower shaft to the steering gear input 
shaft. Slide the lower shaft off of the gear shaft. 


BOLT-N801614 
41-57 Nm 
(30-42 FT-LB) 



BOLT-N801614 
41-57 N-m 
(30-42 FT-LB) 



STEERING COLUMN 
LOWER SHAFT 
ASSEMBLY-3C662 


MANUAL STEERING 



STEERING COLUMN 
LOWER SHAFT 
ASSEMBLY-30662 


POWER STEERING 


G4642-2A 


3. 


Remove through bolt and nut attaching the 
steering gear intermediate shaft to the column 
lower shaft. 


NUT-N801206 
41-57 N m 
(30-42 FT-LB) 



STEERING GEAR 
INTERMEDIATE 
SHAFT ASSEMBLY 
3E751 


G4643-1B 


Rotate steering 
clearance be 
etc. 


twb 


shaft and check for proper 
sen the shaft and wires, tubes, 


Installation 


1 . 


Slide the steering gear intermediate shaft 
assembly into the column lower shaft. Align tab 
on intermediate shaft with slot in column lower 
shaft. Install through bolt and nut and tighten to 
41-57 N-m (30-42 ft-lb). 


2 . 


Slide the steering column lower shaft onto the 
steering gear input shaft. Align flats in the 
steering column input shaft with the flats in the 
steering gear input shaft. Install pinch bolt and 
tighten to 41-57 N-m (30-42 ft-lb). 


3. 


Assemble the upper end of the steering column 
lower shaft assembly with the lower end of the 
intermediate shaft. Be sure that the indexing 
tabs face the open part of the yoke, and the 
retaining clip is in place on the yoke. Install the 
cross bolt and nut. Locate the square shank of 
the bolt in the square opening of the yoke. 
Tighten nut to 41-57 N-m (30-42 ft-lb). 


Turn Signal/Haz^rd Flasher Switch 
Assembly 


(See Section 11 -] 
for description and 

Removal 


35, Steering Column Switches, 
testing.) 


1 . 

2. 


Disconnect the 
Remove steerini 


battery negative cable, 
ig wheel. 


3. 


For tilt column 
shroud by squfe 
o'clock positiop 
retaining plate 


only, remove upper extension 
ezing it at the six and twelve 
s and popping it free of the 
(at the three o'clock position. 


STEERING 

COLUMN 

ASSEMBLY 

3C529 



TILT COLLAR 
STEERING 
COLUMN 
SHROUD 


G4644-1A 
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Steering Column—Aerostar 
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REMOVAL AND INSTALLATION (Continued) 


4. Open the trim shroud by removing the four 
attaching screws. 

5. Swing the trim shroud down and remove the 
two screws attaching shroud to steering column 
assembly. 

6. Remove lock cylinder. 

7. Remove the turn signal switch lever by grasping 
the lever and by using a pulling and twisting 
motion of the hand, pull the lever straight out 
from the switch. 

8. Remove shroud. 



9. Peel back the foam sight shield from the turn 
signal switch. 

10. Remove the two self-tapping screws attaching 
the turn signal switch to the lock cylinder 
housing. Disengage the switch from the 
housing. 

11. Disconnect the two turn signal switch electrical 
connectors. 


TURN 

SIGNAL 

SWITCH 



G4646-1A 


Installation 

1. Install the iv 
connectors to 

2. Align the turn 
the correspor 
housing, and 
2.0-2.9N-m< 

3. Stick the fo«n 
switch. 

4. Install the ste 

5. Install lock cy 

6. Install tilt coll. 

7. Install the tu 
switch manus 
with the keyv 
the lever into 

8. Install steerin 

9. Connect batt 

vo turn signal switch electrical 
full engagement. 

signal switch mounting holes with 
lding holes in the lock cylinder 
nstall the two self-tapping screws 
18-26 in-lbs). 

n sight shield to the turn signal 

ering column trim shroud. 

linder. 

ar shroud (if applicable). 

rn signal switch lever into the 
ly, by aligning the key on the lever 
ay in the switch and by pushing 
the switch to full engagement. 

g wheel. 

;ry. 



Ignition Switch 

Removal 

1. Rotate lock 
Remove negj 

2. Remove stee 

3. (For tilt colum 
shroud by sq 
o'clock positi 
retaining plate 

4. Remove the p 
column by rer 
of the panel a 

5. Remove the 
screws at the 
bottom panel 
the 2 screw; 
retaining plat 
Remove the s 
so that the w 
lever is up pa 
up on the righ 
cylinder embc 
housing. The 
the instrumen 

6. Disconnect 
connector. 

7. Remove the 
the switch to 
hammer and 
revolution cou 
of adjustable 
continue to ro 

8. Disengage the 
pin. 

cylinder key to lock position, 
tive battery cable from battery. 

ing wheel. 

n only), remove upper extension 
jeezing it at the six and twelve 
ans and popping it free of the 
at the three o'clock position. 

anel to the right of the steering 
loving two screws at the bottom 
nd pulling the panel toward you. 

rim shroud by removing the 4 
aottom of the shroud. Swing the 
of the shroud open and remove 
attaching the shroud to the 

5. Remove the lock cylinder, 
iroud by first raising the left side 
iridow for the turn signal switch 
s;t the lever receptacle, then pull 
side of the shroud until the lock 
issment clears the lock cylinder 
s hroud then can be worked past 
t panel. 

Me ignition switch electrical 

break-off head bolts connecting 
the lock cylinder housing. Use a 
chisel to turn the bolts one 
r terclockwise. Then using a pair 
pliers, grab the bolt head and 
tate the bolt until removed. 

gnition switch from the actuator 














Installation 

1. Install the replacement switch by aligning the 
holes on the switch casting base with the holes 
in the cylinder housing. 

NOTE: Make sure that the new switch is placed in 
the run position. Minor movement of the lock 
cylinder to align the actuator pin with the U-shaped 
slot in the switch carrier may be required. 

2. Install the new break-off head bolts and tighten 
until the heads break off, approximately 4-5.6 
N m (35-50 in-lb). 

3. Connect the electrical connector to the ignition 
switch. 


4. Install the steer ng column trim shrouds. 

5. Rotate the key in the lock cylinder to the RUN 
position and inslall the lock cylinder. Rotate the 
key slightly during installation until it is aligned 
properly and snaps into place. 

6. Install steering wheel. 

7. Install negative battery cable to the battery 
terminal. Check the ignition switch for proper 
operation in all modes. 
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REMOVAL AND INSTALLATION (Continued) 




3C610 — Plate Stmg. Col. Chp Retainer ___ 

3C610 — Retainer — Upr B earing Assy _ 

3517 — Bearing Assy. Stmg Cot Upper _ 

Lock Cyl. — Body _ 

N800205-S100 — Ring 24 x 1.07 Retaining Type for Zinc Lock 
Hsg. (Silver Color) or 3F579 Retainer for Magnesium Lock Hsg. 

(Gold Color) _ 

3E700 — Bearing __ 

36717 — Gear Sleenng Column Lock _ 

3E643 — Housing — Stmg. Cot. Lock Cyl. _ 

52794-S2 - Screw No. 8 x 18 x .62 Pan Head (2 Req'd.) 

13B302 — Switch Assy. Turn & Emergency _ 

N605S31-S2 - Bott - M8 x 1.25 Hex Hd. (2 Req’d.) _ 

3518 — Sleeve — Upr. Bearing Assy. _ 

N800207-S100 - Boh (Breah-QH Head) (2 Req’d.) _ 

11572 — Switch Assy. — Ignition 


19. 3E723 -, 

20. 3A617 — 

21. 13305-1 

22 3E733 -1 

23.. N802111-! 


25. 3A526 - 

26. 3E629 — 

27. 3E628- 

28. 3F528- 

29 3F531 - 

30. N803662- 

31. N803662- 

32. 3A649- 


Spring — Stmg. Col. Loci 
- Ign. Key Warning Switch 
Actuator Assy. — Stmg. C ( 
Tube Assy. Col. Outer 
Handle & Shank Assy. T m i 
Beanng Assy. — Stmg. G 
■S101 — Retainer Column 
Seal — Steering Column l 
Shaft Assy. — Stmg. Col. 
Anti-Rattle Clip (2 Req'd.) 
Shaft — Stmg. Gear Lowe 
Lever — Lock Actuator 
Knob — Column Lk. Act. 
■S2 — Screw and Washer K 
-S2 — Screw and Washer h 
Sleeve — Lwr. Bearing As 


Stg Switch _ 

v Shaft Lower 
awer Bearing Assy 


H .25x33 (2 Req'd.) 
H .25x33 (3 Req’d.) 






30 



389530-S2 - Nut - 5 8" Hex Lk. _ 

3L525 — Plate Strng. Col. Retainer _ 

97476-S9M — Ring — 3 4" Ext. RE Type 

3517 — Bearing Assy. Strng. Col. Upper _ 

Lock Cyl. - Body __ 

N800205-S100 — Ring 24 x 1 07 Retaining Type lor Zinc Lock 
Hsg. (Silver Color) or 3F579 Retainer lor Magnesium Lode Hsg. 

(Gold Color) __ 

3E700 — Bearing 

3E717 Gear Steering Column Lock 
3E643 — Housing — Strng. Col Lock Cyl. 

52794-S2 — Screw No. 8 x 18 x .62 Pan Head (2 Rag'd.) 
13B302 — Switcti Assy. Turn & Emergency 
N605531-S2 —- Boit — M8 x 1 25 Hex Hd. (2 Reg d.) 

3517 -» Bearing Assy. — Strng Col. Upper _ 

N800207-S100 - Bolt (Break-Qfl Head) (2 Req’d.) ~ 

11572 — Switch Assy. — Ignition 
3E691 — Pawl — Strng. Col. Lock 

3E696 — Spring — Strng. Col Lock _ 

3E723 — Actuator Assy, — Strng. Col. Lock _ 

11A128 — Ign. Key Warning Switch _ 

3A617 — Tube Assy Cot. Outer _ 

13305 — Handle & Shank Assy. Turn Sig Switch 

3E733 — Bearing Assy. — Strng. Gear Shaft Lower _ 

N802111-S101 — Retainer Column Lower Bearing Assy. _ 

3D657 — Shalt Assy. — Strng. Cot. Upper _ 

3E629 - Anti-Rattle Clip (2 Req'd.) _ 

3E626 — Shalt — Strng. Gear Lower 1 

3F528 — Lever — Lock Actuator 

3F531 — Knob — Column Lk. Act. _ 

N803662-52 Screw & Washer M8 x t .25 x 33 (2 Req'd) 

3A649 — Sleeve — Lwr. Bea ring Assy. 

-3520^Sptu^aJpt^BflanoQ___ 

3E745 — Cover — Lock Actuator _ 

3511 — Flange — Col. Upr. Tube _ 

3D739 - Pin — Col. Pivot (2 Req'd.) _ 

3D655 — Spring — Col. Position _ 

3B662 — Lever — Co). Locking _ 

N801013-S - Pin — Shoulder _ 

38768 — Spring — Col. Pos Lock _ 

3D544 — Lever — Col. Rel. _■ 

N801012-$ - Pin - Shoulder 

3C732 — Spring — Col. Lk. Lvr. _ 

3D656 — Bumper — Col Tube Upr. Fig. (2 Req'd.) _ 

N803662-S2 Bolts (3 Req'd.) 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


Ignition Lock Cylinder Assembly 

Fixed and Tilt Steering Columns 

NOTE: The following procedure pertains to vehicles 
that have functional lock cylinders. Ignition keys are 
available for these vehicles, or the ignition key 
numbers are known and the proper key can be 
made. 

Removal 

1. Disconnect the battery ground cable. 


2. Remove the ki 
connector frpi 

3. Turn the 


;rim shroud. Remove the electrical 
m the key warning switch. 

cylinder to the RUN position. 


lock 

4. Place a 1/81 inch diameter pin or small drift 
punch in the I lole located at 4 o'clock and 1-1/4 
inch from the outer edge of the lock cylinder 
housing. Depress the retaining pin, and pull out 
the lock cylir der. 



Installation 

1. Prior to installation of the lock cylinder, lubricate 
the cylinder cavity, including the drive gear, with 
Lock Lubricant, D8AZ-19587-AA (ESB- 
M2C20-A) or equivalent. 

2. To install the lock cylinder, turn the lock cylinder 
to the RUN position, depress the retaining pin, 
and insert it into the lock cylinder housing. 
Assure that the cylinder is fully seated and 
aligned into the inter-locking washer before 
turning the key to the OFF position. This action 
will permit the cylinder retaining pin to extend 
into the hold in the lock cylinder housing. 

3. Using the ignition key, rotate the lock cylinder to 
ensure correct mechanical operation in all 
positions. Install the electrical connector onto 
the key warning switch. 

4. Connect the battery ground cable. 

5. Check for proper ignition functions and verify 
that the column is locked in the LOCK position. 

6. Install the trim shrouds. 


NOTE: The followiri 
where the ignition 
cylinder cannot be 
ignition key; the ke^ 
cylinder cap is dam 
that the lock cylindfe 


Removal 


ig procedure applies to vehicles 
Ijock is inoperative, and the lock 
rotated due to a lost or broken 
number not known; or the lock 
iged and/or broken to the extent 
r cannot be rotated. 


1 . 

2 . 

3. 


Disconnect th 
Remove the 


hori 


Remove the 
connector froml 


battery ground cable. 

n cover and steering wheel. 

trim shrouds. Remove the 
the key warning switch. 


4. Use a 1/8 dianji 
pin, being 
12.7mm (1/2 i 


eter drill, drill out the retaining 
cautious not to drill deeper than 
rich). 


5. Place a chisel at the base of the ignition lock 
cylinder cap, and using a hammer, strike the 
chisel with shan blows to break the cap away 
from the lock cylinder. 
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REMOVAL AND INSTALLATION (Continued) 
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6. Using a 3/8 inch diameter drill, drill down the 
middle of the ignition lock key slot 
approximately 44mm (1-3/4 inch) until the lock 
cylinder breaks loose from the breakaway base 
of the lock cylinder. Remove the lock cylinder 
and drill shavings from the lock cylinder 
housing. 

7. Remove the snap ring, washer, and ignition lock 
drive gear. Thoroughly clean all drill shavings 
and other foreign materials from the casting. 

8. Carefully inspect the lock cylinder housing for 
damage from the removal operation. If any 
damage is apparent, the housing must be 
replaced. 
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Installation 

1. Install the ignition lock drive gear, washer, and 
snap ring. 

2. Install the ignition lock cylinder. (See prior 
procedure.) 

3. Attach the key warning switch wire. Install the 
shroud by attaching with 2 screws. 

4. Install the steering wheel and horn cover. 

5. Connect the battery ground cable. 

6. Check for proper ignition and accessory 
functions and verify that the column locks in the 
LOCK position. 


Ignition Lock Drive Gear 

Removal 

1. Remove the lock cylinder assembly. Refer to 
Ignition Lock Cylinder Assembly in the Removal 
and Installation portion of this Section. 

2. Remove the snap ring, washer, and lock drive 
gear from the lock cylinder housing. Carefully 
note the relationship of the tang on the lock 
drive gear to the slot in the lock cylinder 
housing. 


Installation 

1. Position the lock 
lock cylinder hqi 
noted during 
position of the 
last tooth on 
last tooth on 


the 


the 


drive gear in the base of the 
using in the same position as 
removal procedure. The 
Ipck drive gear is correct if the 
drive gear will mesh with the 
rack. 


LOCK 

DRIVE 

GEAR 



Verify correct gear 


:o rack alignment by inserting a 


flat bladed screwdriver in the recess of the gear and 
rotating it to the full counterclockwise position. After 
verification, rotate tlfie drive gear back to the original 
removal position. 



2 . 


3. 


Install the wa 
the flats in the 
the flats in 

Install the lock cylinder assembly. 


4her and the snap ring. Note that 
recess of the drive gear align with 
washer. 


4. Check for plroper ignition and accessory 
functions and verify that the column locks in the 
LOCK positiop. 
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REMOVAL AND INSTALLATION (Continued) 


Steering Column 

The steering wheel, intermediate shaft, turn signal 
switch, ignition switch, ignition lock cylinder and 
ignition lock drive gear may be serviced with the 
column remaining in the vehicle as described earlier 
in the Section. 


To perform service procedures on various 
steering column components, it is necessary to 
remove the column from the vehicle. 


Column Upper Eiracket 

Damage in th s area will be indicated by the 
bending of the upper bracket, usually resulting in 
collapsing of the outer tube. 

Outer Tube Assembly 

Inspect outer tube assembly for collapse or 
bends. 


CAUTION: The outer tube steering column upper 
bracket affects energy absorption on impact. It 
is absolutely necessary to handle related 
components with care when performing any 
service operation. Avoid hammering, jarring, 
dropping or leaning on any portion of the 
column. When reassembling the column 
components, use only the specified screws, 
nuts and bolts and tighten to specified torque. 


Inspection 

To determine if the energy absorbing steering 
column components are functioning as designed, or 
if repairs are required, a close inspection should be 
made. Inspection is called for in all cases where 
damage is evident or whenever the vehicle is being 
repaired due to a front end collision. Whenever a 
force has been exerted on the steering wheel or 
steering column, or its components, inspections 
should also be made. If damage is evident, the 
affected parts must be replaced. 


Steering Shaft 

If the steering shaft anti-rattle clips are missing or 
damaged, the shaft will rattle when struck lightly 
from the side ard some lash may be felt when 
rotating the steer ng wheel while holding the lower 
end of the shaft It should be noted that if the 
steering shaft is collapsed due to minor collision, the 
vehicle can be safely steered; however, steering 
shaft replacemen is recommended. 

Shrouds 


Inspect for any Visual fracture or crack. Check for 
fastening screws being tight. If the screws are loose, 
internal retaining posts may have sheared, the 
threads may have been stripped or the screws may 
not have been torqued. Note for proper fit; two pins 
at the end of shroud must be engaged in the eyelets. 


STEERING COLUMN 
SHROUD-3630 


STEERING WHEEL 
ASSEMBLY-3600 


BOLT AND 
WASHER 
N803662 
15-23 Nm 
(11-17 FT-LB) 


BOLT-N804385 
.*30-46 N m 
(23-33 FT-LB) 


NUT-N801206 
41-57 N m 
(30-42 FT-LB) 





TURN SIGNAL 
HANDLE AND SHANK 
ASSEMBLY-13305 


TURN SIGNAL 
- SWITCH COVER 
13B365 


STEERING GEAR UPPER 
SHAFT ASSEMBLY 
3E751 


BOLT 

N801614 


STEERING COLUMN 
ASSEMBLY-3C529 





BOLT AND WASHER 

N803662 

15-23 N m 

(11-17 FT-LB) ! 
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REMOVAL AND INSTALLATION (Continued) 


Removal 

1. Disconnect the negative battery cable (ground) 
from the battery terminal. 

2. Remove the bolt attaching the column steering 
shaft to the intermediate shaft assembly. 

3. Remove the steering wheel. 

4. Remove the steering column trim shrouds. On 
tilt columns, remove the upper extension 
shroud by squeezing it at the six and twelve 
o'clock positions and popping it free of the 
retaining plate at the three o'clock position. 

5. Remove the steering column cover directly 
under the column, on the instrument panel. 

6. Disconnect all electrical connections (quick- 
couplers) to the steering column switches (turn 
signal, ignition, key warning buzzer, horn and 
headlight dimmer). 

7. Loosen the two bolts retaining the steering 
column to the lower instrument panel bracket. 
Do not remove the bolts. 

8. Remove the three screws retaining the steering 
column toeplate/lower seal to the dash. 

9. Remove the two bolts retaining the steering 
column to the instrument panel. 

10. Lower the steering column and pull it out from 
the vehicle. 

NOTE: Clamping is not permitted on the outer tube 

overlap joint. Care must be taken not to permanently 

deform the tube wall. Damage to the tube may affect 

column energy absorption performance. 

Installation 

1. Install the steering column by inserting the 
lower end of the steering column through the 
opening in the dash panel. Use care not to 
damage the column during installation. 

2. Align the steering column support bracket to 
the lower instrument panel bracket. Attach the 
bolts loosely, so that the column hangs with 
clearance between the column and the 
instrument panel. 

3. Align the steering column toeplate three 
mounting holes to the dash weld nuts. 

4. Install three bolts and tighten to 15-23 N • m (11 - 
17 ft-lb). 

5. Tighten the column support brackets two bolts 
to 15-23 N-m (11-17 ft-lb). 

6. Connect the ignition switch, turn signal and 
horn and headlight dimmer connectors. 
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7. 


Slide the uppei 
assembly onto 
Attach with 
removed, and 
ft-lb). 


r steering intermediate shaft 
jthe steering column lower shaft. 

bolt and nut previously 
tighten to 41-57 N-m (30-42 


the 


8. Attach the trim 


9. 

10. 


11. 


shrouds that cover the steering 
column upper end. Snap the upper extension 
shroud in place i on tilt column. 

Install the steering wheel. 

Install the steering column cover on the 
instrument panel. 

Check the steering column for proper 


operation. 


Upper Shaft Bearing—Fixed Column 
Removal 

1. Remove the si 

2. Remove horn 
bearing retain^ 

3. Remove the ui 


leering column assembly. 

brush assembly from upper 
r plate. 

bper bearing retainer plate. 



the snap ring 
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4. Using Snap Ring Pliers, D79L-7000-A, remove 


the steering shaft. 


holding the upper bearing on to 
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REMOVAL AND INSTALLATION (Continued) 


Pull upper end of the steering shaft up about 
1 /4 inch, carrying the upper bearing and sleeve 
with it. This movement of the bearing will allow 
the blades of two screwdrivers or similar tools 
to be inserted under the bearing by using the 
two ramps in the casting provided for this 
purpose. With the blades of the screwdrivers 
under the bearing, pry it gently off the knurl on 
the steering shaft. 


STEERING 

SHAFT 



UPPER 

BEARING 


Installation 

1. Prick punch the steering column upper shaft 
serration diameter sufficiently to ensure an 
interference fit between the bearing inner race 
and the steering column upper shaft. 

2. Position the bearing and insulator on the 
steering column upper shaft. Work the bearing 
and insulator as far down the steering column 
upper shaft as possible. Install the upper 
bearing retainer plate onto the bearing. Place a 
piece of pipe 0.75 inch inside diameter X 1.0 
inch outside diameter X 3.50 inch long over the 
end of the column upper shaft, and install the 
steering wheel attaching bolt. 


UPPER BEARING 
RETAINER PLATE 


PIPE SPACER 
3.50 INCHES LONG 


STEERING WHEEL, 
ATTACHING BOLT 




3. Tighten the steering wheel attaching bolt until 
the bearing is fully seated on the steering shaft, 
when the snap ring groove will become visible. 

4. Remove the steering wheel attaching bolt, the 
upper bearing retainer plate, and the piece of 
pipe from the steering column upper shaft. 

5. Install the sn ap ring in the groove at the top of 
the steering column upper shaft above the 
bearing. 

6. Install the upper bearing retainer plate. 

7. Verify that the bearing retaining ring is fully 
seated. 

8. Reinstall horri ground brush assembly. 

9. Install the column in the vehicle. 



Remove the C- clip from the shaft which retains 
the upper bear ng. 

Move the tilt casting to the upper position to 
unload the tilt spring. 


G3S84 IB 












REMOVAL AND INSTALLATION (Continued) 


6. Using Tilt Column Pivot Pin Remover T67P- 
3D739-C or Tilt Column Pin Remover T70P- 
3D739-A or equivalent, remove the pivot pins. 

WARNING: THE TILT SPRING WILL STILL 
EXERT AN UPWARD FORCE, SO USE CARE 
WHEN REMOVING THE PIVOT PINS. 




8. Remove bearing(s). Use drift punch to remove 
upper bearing, working from bottom side. Use 
drift punch to remove lower (larger) bearing by 
working from topside in the two casting relief 
areas provided for bearing removal. 
















Installation 

1. Install bearing(s) into tilt casting (press fit), 
using care not to press on the inner race during 
insertion into casting. 

2. Install tilt spring between upper and lower tilt 
castings and latch tilt release lever in upper 
position. Align two castings and insert two pivot 
pins using a C-clamp. 

3. Assemble upper bearing C-clip, upper bearing 
retainer plate, and conical coil spring. Spring 
snaps into upper groove in steering shaft when 
properly positioned. 
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4. Install the steering column assembly. 


Lower Column Shaft Bearing-Fixed 
Column 

Removal 

1. Remove the steering column. 

2. Using a screwdriver blade, pry out the lower 
bearing retainer and discard it. 


PRYING OUT LOWER BEARING/ 
RETAINER V 


ill 


3. Remove the upper shaft bearing. (See previous 
procedure.) 

4. Pull the lower end of the shaft assembly 
downward through the tube until the lower 
bearing/sleeve with lower shaft clears the 
lower end of the tube. 


LOWER 

BEARING 


SHAFT 

ASSEMBLY 


5. Slide the lowe 

bearing/sleeve off of the lower 

steering shaft. 

LOWER 

STEERING 

SHAFT 

/ 








■'lower / 'Ul : ' 


REARING' — 

SLEEVE 
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Installation 

1. Install the upper shaft bearing. 

2. Slide the new lower bearing, with sleeve, over 
the shaft up into the outer tube as far as 
possible. 

3. Using a piece of pipe 1-5/8 inch outside 
diameter 1-1/2 inch inside diameter, 9.0 inches 
long, seat a new lower bearing retaining ring 
against the bearing. 

4. Install the column in the vehicle. 
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REMOVAL AND INSTALLATION (Continued) 


Lower Column Shaft Bearing—Tilt Column 

Removal 

1. Remove the steering column. 

2. Using a screwdriver blade, pry out the lower 
bearing retainer and discard it. 

3. Remove the turn signal switch assembly. 

4. Remove the two bolts attaching the housing to 
the tube. 

5. Pull up the lock housing and shaft 
subassembly. 

6. Remove the lower bearing seated in the lower 
tube. 

Installation 

1. Slide the lock housing and shaft subassembly 
into the outer tube. 

2. Secure the lock housing attaching bolts. 

3. Slide the new lower bearing, with sleeve, over 
the shaft up into the outer tube as far as 
possible. 

4. Using a piece of pipe 1-5/8 inch outside 
diameter 1-1/2 inch inside diameter, 9.0 inches 
long, seat a new lower bearing retaining ring 
against the bearing.. 

5. Re-install the turn signal switch assembly. 

6 . Install the column in the vehicle. 


Steering Shaft Anti-Rattle Clip 

Removal 

1. Remove the steering column assembly. 

2. Remove the turn signal switch. 

3. Remove the two bolts attaching the lock 
housing to the outer tube flange bracket. 

4. Pull the lock housing and shaft subassembly 
from the top end of the tube (refer to the Lower 
Column Shaft Bearing Removal and Installation 
in this Section). 

5. Scribe a mark on the upper steering shaft 
where the upper and lower steering shaft 
sections form a joint line. Also scribe marks on 
one side of the upper and lower shafts to 
indicate the upper-to-lower shaft relationship. 

SCRIBING A LINE BETWEEN 
THE UPPER AND LOWER SHAFT 



6. Separate the ipper and lower steering shaft 
sections. 

7. Remove and discard the insulator (anti-rattle) 
clips. 



Installation 


1 . 


Install new stei 
the steering 


coll 


ijel insulator clips on the flats on 
umn upper shaft. 


2. Lubricate the lower six inches of the steering 
column upper shaft with a liberal amount of 
Long-Life Lubricant C1AZ-19590-BA (ESA- 
M1C75-B), or equivalent chassis lubricant. 


3. Place the steeifii 
and install 
subassembly i 
mark on the 
assure the sh 
position, make 


ing column lower shaft in a vise, 
tlfie upper housing and shaft 
iiiito the lower shaft to the scribed 
steering column upper shaft. To 
4fts are not installed 180° out of 
sure to line up the scribe marks. 


SHAFT AND 
HOUSING 
SUB-ASSEWI 


LOWER 

SHAFT 
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4. 

5. 

6 . 
7. 


Insert the steering shaft into the outer tube from 
the top. 

Secure the lock housing attaching bolts to the 
tube. 


Install the turn signal switch. 

Install the steering column assembly. 
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REMOVAL AND INSTALLATION (Continued) 



Ignition Lock Actuator and Steering 
Wheel Lock Pawl 


Removal 

1. Remove the lock cylinder housing from the 


steering column. Refer to Lock Cylinder 
Housing in the Removal and Installation portion 
of this Section. 


Remove the ignition switch, lock cylinder 
assembly, and ignition lock drive gear. Refer to 


the appropriate procedure in the Removal and 
Installation portion of this Section. 

Slide the actuator assembly out the rear of the 
track in the lock cylinder housing. 

Remove the lock pawl and spring. 



LOCK CYLINDER 
HOUSING 


ACTUATOR 

ASSEMBLY 


LOCK/ 
PAWL 


Installation 


Install the lock pawl and spring on the actuator 
assembly. 


Install the actuator assembly into the track on 
the lock cylinder housing, and install the lock 
drive gear and lock cylinder assembly. 


3. Install the ignition switch. 

4. Install the lobk cylinder housing onto the 
steering column. 
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REMOVAL AND INSTALLATION (Continued) 


SPECIFICATIONS 


Column Lower Seal 
Removal 

1. Remove steering column assembly. Refer to 
Steering Column in the Removal and 
Installation portion of this Section. 

2. Remove lower seal from the column toeplate by 
pulling seal protrusions from the toeplate holes. 


TOE PLATE 




Installation 

1. Position lower seal to column toeplate and 
insert protrusions of the seal into the holes of 
the toeplate. 

NOTE: The drain cavity in the seal center opening 
must be at approximately the six o'clock position in 
the vehicle. 

2. From the back side, pull protrusions through 
until the seal is seated. 

3. Install the steering column assembly. 



TOE PLATE 



Steering Wheel Bolt 


Column to Brake and Clutch Pedal Support Bolt 

Column Toeplate to Dash Screws 

Upper Intermediate Sht 
Bolt and Nut 

ft to Column Shaft 

Lower Intermediate Shi 

ft to Steering Gear Bolt 

Lock Cylinder Housing 

0 Bracket Bolts 

Upper to Lower Interme 

piste Shaft 


Torque 


Nm I R-Lbs 


32-45 23-33 


5-23 11-17 


15-23 11-17 


30-42 


12-21 


3042 






SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOO 


Toot Number 


T671-3600-A 


D79L-7000-A 


T67P-3D739-C 


T70P-3D739-A 


Description 


Steering Wheel Remover 


Snap Ring Pliers 


Tilt Column Pivot Pin Remover 


Tilt Column Pin Remover 
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SECTION 11-04B Steering Column—Ranger/Bronco II 
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VEHICLE APPLICATION 


Ranger and Bronco II Vehicles 


DESCRIPTION 


Steering Column 

There are for steering column assemblies: 

• Tilt wheel with automatic column assemblies. 

• Tilt wheel with manual transmission. 

• Fixed (non-tilt) wheel with automatic 
transmission. 

• Fixed (non-tilt) wheel with manual transmission. 

The tilt wheel has seven positions (neutral, three up 
and three down). The steering shaft locks when the 
key is turned to the "Lock" and "Accessory" 
positions. 

On vehicles with an automatic transmission, the 
shift lever is locked when the key is in "Lock" and 


"Accessory" position. Also, the key cannot be 
turned to the "Lock" position unless shift lever is in 
the "Park" position. 

On vehicles with a manual transmission, the 
steering column has a key release button. The key 
from the "Off" to the "Lock" position. The column 
is mounted to vehicle at the toe plate and also by a 
breakaway bracket near the middle of the column. In 
the event of an accident, this bracket is designed to 
separate and the column is designed to separate 
and the column is designed to collapse. If column 
has been collapsed it must be replaced. 
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DESCRIPTION (Continued) 
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DIAGNOSIS AND TESTING 


Refer to Section 11-00, Steering System General 
Service, for diagnostic and testing procedures. 




ADJUSTMENTS 


Automatic Transmission Selector 
Indicator (PRN@D21) 

Functional Test 


With the engine stopped and the parking brake 
applied, place the transmission selector lever at 
the steering column to the "OD" position. 


Secure a 1.4 kg (3 lb.) weight to the end of the 
transmission selector lever. 


Look at the transmission selector indicator 
(PRNDD21) in instrument panel. Orange 
pointer should be completely within the letter 
"D" inside the © graphite. If it is not refer to the 
following procedure to adjust selector indicator. 


INDICATOR 
FLAG SHOULD 
COVER "OD" 
ON INDICATOR 



GS887-1A 


4. To determine if transmission shift cable is 
properly set, first stop the engine and apply the 
parking brake. Place the transmission selector 
lever at the steering column to the "OD" 
position. Pull lever away from its detent 
(towards driver) and, holding the lever in this 
position, move it slightly up and down. A slight 
resistance will be felt as the lever is moved up 
and down. Position the lever at the position 
where the least amount of resistance is felt. 
This is the center of the transmission detent. 
Let go of lever. It should seat directly in the 
lever detent. If it does not, the shift cable 
requires adjustment. Refer to Section 07-05, 
Automatic Transmission External Controls, for 
procedure. 


Adjustment 

1. Remove s eering column shroud. Refer to 
Steering Column Removal and Installation in 
this Sectior i for procedure. 


2. With the engine stopped and the parking brake 
applied, plane the transmission selector lever at 
the steering column to the "OD" position. 


3. Secure a 1.4 kg (3 lb.) weight to the end of the 
transmission selector lever. 


Loosen PRN©D21 screw on column casting. 


Move PR I 
pointer is o 
the © graf 


JDD21 adjustment until orange 
impletely within the letter "D" inside 
hie. 


Tighten PF 
N*m (10-11 


INDD21 screw on column 1.1-1.7 
i in-lb). 


Install ste 
Steering O 
this Sectior 


jring column shroud. Refer to 
ilumn Removal and Installation in 
for Procedure. 



Ignition Switch Adjustment 


The ignition swiich is operated by a rod through the 
lock actuator rack and pinion driven by the key 
cylinder. Rotating the key clockwise from the full 
counter-clockwise stop, the positions are 
ACCESSORY, LOCK, OFF, ON, and START. 
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REMOVAL AND INSTALLATION (Continued) 


Lift up the steering wheel pad and disconnect 
the horn wires from the steering g wheel pad by 
pulling the spade terminal from the blade 
connectors. Remove the steering wheel pad. 


Remove the steering wheel using wheel pulled 
T67L-3600-A or equivalent. 


CAUTION: Do not hammer on the steering wheel 
or steering shaft or use a knock off type 
steering wheel puller as either procedure will 
damage the steering column. 


HORN 

CONNECTOR 




G68S3-1A 




G6895-1A 


Installation 


Position the steering wheel on the steering 
shaft so that the mark and flat on the steering 
wheel is in line with the mark and flat on the 
steering shaft. 


STEERING WHEEL BOLT SHALL BE 
CHECKED FOR MINIMUM 
SPECIFIED TORQUE WITH HAND 
TCRQUE WRENCH 


GROOVE ON 
RETAINER PLATE OF 
STEERING WHEEL & 

MARK ON TOP END i}F 
STEERING SHAFT MUST 
BE IN LINE TO PROPERLY 
ALIGN STEERING WF EEL 
SPOKES / 


WHEEL CENTERLINE TO 
BE WITHIN 5° OF VERTICAL 
\ PLANE AFTER TOE-IN 
. \ IS ADJUSTED 













3. Position the steering wheel pad over the 
steering wheel and connect the horn wires to 
the steering wheel pad by connecting the spade 
terminal to the blade connectors. 


HORN 

CONNECTOR 


5. Connect the ground (negative) battery cable to 
the terminal. Refer to Section 14-01, Battery for 
guidelines. 

6. Test the steering column for proper operation. 



NEGATIVE 
GROUND CABLE 
AND BATTERY 
NEGATIVE 
-v TERMINAL 






G6891-1A 
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REMOVAL AND INSTALLATION (Continued) 


Intermediate Shaft and Flex Coupling 


Installation 


11-04B-10 


Removal 

1. Remove the bolt that holds the intermediate 
shaft to steering column shaft. 

2. Push back the cover from the flexible coupling. 

3. Remove the pinch bolt that attaches lower end 
of the intermediate shaft to the steering gear 
input shaft. 

4. Compress the intermediate shaft to disengage 
it from the steering column shaft. Disengage 
the intermediate shaft from the steering gear 
output shaft. 


1 . 


2 . 


3. 

4. 


Make sure 
positioned 
steering ge 

Install the 
output shaft 
N m (25-35 

Install the 


the lower stone shield is properly 
an the mounting bosses on the 


ar. 


With inten 
position, 
column sh; 
Extend the 
shaft until tl 


a t 


intermediate shaft to steering gear 
and tighten the pinch bolt to 34-47 
Ft-lbs). 

ver over the intermediate shaft. 


do 


mediate shaft in fully collapsed 
n upper U-joint casting with the 
(note the flats on both parts), 
intermediate shaft over the column 
he bolt holes are aligned. 


SHIELD 


PITMAN 

ARM 


SHIELD 



BOLT 
67-92 N-m 
(60-68 FT-LB) 
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REMOVAL AND INSTALLATION (Continued) 


Steering Column 
Removal 

1. Set vehicle parking brake. Put automatic 
transmission in neutral. 

2. Disconnect battery ground (negative) cable. 
Refer to Section 14-01, Battery for guidelines. 


NEGATIVE 
GROUND CABLE 
ANb BATTERY 
NEGATIVE 




4. Using a large sen jwdriver or a prybar, compress 
the intermediate shaft until it is clear of the 
steering column shaft. 


STEERING 

SHAFT 



G6898-1A 


5. Remove the nut: 
the shift cable 
bracket (Automk 


:s from the studs and remove 
bracket from steering column 
itic transmission only). 


SHIFT 

CABLE 

BRACKET 



G6899-1A 
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REMOVAL AND INSTALLATION (Continued) 


6. Disconnect shift cable from column lever 
(Automatic Transmission Only). 



7. Remove steering wheel. Refer to STeering 
Wheel removal and installation in this section 
for procedure. 

NOTE: For vehicles equipped with a tilt column, 
make sure that the steering wheel is in the full up 
position before removing the steering wheel. 



G6895-1A 


8. On tilt wheel columns, remove the tilt lever. 

9. On tilt wh jel columns, remove the steering 
column col ar by pressing on the collar from the 
top and the bottom while removing the collar. 


UPPER 
SHROUD' 


TVS 


SELECTOR 

LEVER 

'CABLE 

PIN 




kr i \ 






TILT 
LEVER 
3-5 Nm 
(2-3 FT-LBI 


J AUTOMATIC 
TRANSMISSION 
SELECTOR 
LEVER 

LOWER 

SHROUD 


SHROUD 
RETAINING 
SCREWS 
.7-1.1 Nm 

(6-10 IN-LB) G6901-1A 


10. Remove tie retaining screws and remove the 
panel trim cover. 






G6915-1A 
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REMOVAL AND INSTALLATION (Continued) 



14. Remove the 
multifunction s 
column bracket 
multifunction s 
column and lea 
to the switch. P 
the way. For mu 
testing procedi 
Steering Colum 


alastic clip that holds the 
(vitch wiring to the steering 
Remove two screws from the 
witch. Remove switch from 
ve wiring connectors attached 
ssition switch and wiring out of 
Itifunction switch diagnosis and 
jres, refer to Section 11-05, 
n Switches. 



MULTI-FUNCTION 

SWITCH 


G6905-1A 
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REMOVAL AND INSTALLATION (Continued) 


15. Disconnect the key warning buzzer wire from 16. Remove the five screws that hold the toe plate 

the horn brush wire. Remove the screw that to the dash panel, 

holds the horn brush connector to the column 
and remove the connector. 
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REMOVAL AND INSTALLATION (Continued) 


18. Pry apart the locking tabs and disconnect the 
ignition switch wiring harness. 


19. Carefully remove column from vehicle. 

20. Remove the shift cable bracket from the 
column. (Automatic Transmission Only). 


WIRING 

HARNESS 


G6910-1A 



Installation 


On vehicles equipped with an automatic 
transmission, reinstall shift cable bracket. 
Tighten bolts to 17-31 N-m (13-22 Ft-lb). 


GUIDE 

STEERING COLUMN 
THROUGH OPENING 
_ IN FLOOR 



- G6912-1A 


Connect the ignition switch wiring harness to 
the column connector. 


IGNITION 

SWITCH 

WIRING 

HARNESS 
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REMOVAL AND INSTALLATION (Continued) 


Install the bolts that hold the breakaway 
bracket to the pedal support bracket but do not 
tighten at this time. 


Tighten the :oe plate clamp to 8.5-13 N-m 5.9- 
13.3 ft-lbs. 

Install the horn brush connector to the column 
and tighten the retaining screw to 2.3-3.3 N-m 
(21-29 in-lb i. Attach the key warning buzzer 
wire connec tor to the horn brush wire. Route 
wiring to provent contact with moving parts. 
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REMOVAL AND INSTALLATION (Continued) 


10. On automatic transmission columns, connect 
selector indicator actuation cable by pushing 
the plastic plug at the end of the cable into the 
shift lever socket casting. When installed, the 
nose of the plug should be facing the steering 
wheel (head of plug away from wheel). Install 
the cable retaining screw in the column and 
adjust per the Section 07-01, Automatic 
Transmission General Service. If the automatic 
transmission shift lever was removed install it at 
this time. 


SELECTOR 







G6814-1A 



12. Install the bottom half of the shroud by sliding 
the guides in the shroud bottom half into the 
tabs in the shroud top half. Install the shroud 
retaining screws into the bottom half of the 
shroud and tighten to .7-1.1.N-m (60-10 in-lb). 



13. ON tilt wheel columns, install the steering 
column collar by pressing on the collar from the 
top and the bottom while installing the collar on 
the column. 

14. On tilt wheel columns, install the tilt lever and 
tighten to 3-5 N • m (2.2-3.6 ft-lb). 


UPPER 

SHROUD' 


SELECTOR 

LEVER 

'CABLE 

PIN 







TILT 
LEVER 
3-5 N-m 
(2-3 FT-LB) 




J AUTOMATIC 
TRANSMISSION 
SELECTOR 
LEVER 

LOWER 

SHROUD 


SHROUD 
RETAINING 
'SCREWS 
.7-1.1 N-m 

(6-10 IN-LB) G69(J1 . 1A 











REMOVAL AND INSTALLATION (Continued) 



15. Place automatic transmission selector lever in 
neutral. Install steering wheel. Refer to Steering 
wheel removal and installation in this Section 
for procedure. 

16. Install lower trim cover panel. 


INSTRUMENT 
PANEL TRIM 
COVER,- 



18. On vehicles equipped with an automatic 

transmission, connect the shift cable to the 
column lever. ! ' 

19. Connect the steering column shaft to the 
intermediate shaft U-joint and tighten the pinch 
bolt to 34-47 N m (25-35 ft-lb). Intermediate 
shaft must be in collapsed state to align (both 
shafts have a flat side) and then pulled up the 
steering col jmn shaft until the bolt holes align. 

20. Connect ba Itery ground (negative)cable. Refer 
to Section ' 4-01, Battery for guidelines. Verify 
proper adjustment of transmission cable. Pull 
shift lever to ward steering wheel and wave until 
the © detent in transmission is felt. Release 
shift lever, t should be against detent wall in 
column. 

21. Release vehicle parking brake and test drive 
vehicle. 


17. On vehicles equipped with an automatic 
transmission, connect the shift cable tot he 
column lever. 





/ COLUMN 
SHIFT LEVER 
CABLE 


Upper Shaft 
Socket 


{earing, Flange, and Shift 


Removal and Installation 


The steering 
disassembled 1 
flange and shi 
column refer t 
Section. To dis 
to the disasser 


column must be removed and 
d service the upper shaft bearing, 
t socket. To remove the steering 
d the removal procedures in this 
issemble the steering column refer 
ibly procedures in this Section. 
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REMOVAL AND INSTALLATION (Continued) 


Lower Bearing Retainer 


Removal 


1. Disconnect intermediate shaft from steering 
column. 


2. Remove the three bearing retainer screws. 

3. Remove the bearing retainer assembly. 


LOWER 

BEARING 





installation 


Install the bearing retainer assembly on 
steering shaft aligning flats on shaft with flats 
on shaft retainer. 


2. Slide bearing retainer onto shaft and into 
position, being careful not to compress 
telescoping steering shaft. 


Install bearing retainer screws and tighten to 
1.4-2.3 N-m (12-20 in-lbs). 


Centerline of coupling shaft attachment hole 
must extend 05.4mm (1.0 inches) below 
bearing retainer lower face. Minor adjustments 
may be made by gentle tapping in the 
appropriate direction on the lower end of the 
shaft. > 


Attach the intermediate shaft and tighten 
pinchbolt to 34-47 N • m (25-35 ft-lbs). 


Floor Opening Cpver Plate 


Removal 


Remove the steering column. Refer to Steering 
Column removal and installation in this Section. 


Remove the three screws and remove the 
lower bearing retainer. Refer to Lower Bearing 
Retainer Removal and Installation in this 
Section. 


On vehicles equipped with automatic 
transmissions, lirst tap the shift tube retention 
rivet using a suitable punch in order to provide 
a; pilot for the drill bit. Drill out the shift tube 
retention rivet using a 3/16 inch drill bit. 
Remove the shift tube. 


TAP RIVET 
TO PROVIDE 
PILOT 




DRILL 
OUT RIVET 
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REMOVAL AND INSTALLATION (Continued) 




Installation 


1 . 


2 . 


Install covert 
tube so that 
column. 


plate on steering column outer 
rubber surface in facing down the 


Position reta ning clamp on column making sure 
that clamp engages cover plate tabs. Hand 
start the cla np bolt. 


TOE 

PLATE 


TOE PLATE 
CLAMP 



G6920-1A 


3. For automatic transmission. Reinstall shift tube. 
Align rivet hole in tube with hole in shift socket. 
Install a new 3/16 inch diameter pop rivet. 
Install steerhg column according to procedures 
in steering column removal and installation in 
this Section 



G6921-1A 


4. 


Reinstall lo 
retaining sd 


yver bearing retainer. Tighten three 
tews to 1.4-2.3 N-m (1-1.7 ft-lb). 
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Steering 


REMOVAL AND INSTALLATION (Continued) 


Column Lock Actuator 

Removal 

1. Remove the steering column. Refer to Steering 
Column removal and installation in this Section 
for procedure. 

2. Remove the upper shaft and flange assembly. 
Refer to Steering Column Disassembly and 
Assembly in this Section. 

3. Remove the ignition lock drive gear. Refer to 
Ignition Lock Drive Gear Removal and 
Installation in this Section for procedure. 


4. Remove the retaining nuts and remove the 
ignition switch from the column. 



NUTS G6922-1A 


■Ranger/Bronco 


11-04B-21 



Remove the column lock actuator and pawl 
assembly. On vehicles equipped with manual 
transmission, fi st depress the key release and 
then remove the column lock actuator and pawl 
assembly. For automatic transmission selector 
must be in "P£rk" position. 


COLUMN 

LOCK 

ACTUATOR 
AND PAWL 
ASSEMBLY 


G6925-1A 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 



6. Install the ignition lock drive gear, bearing and 
retainer. Refer to Ignition Lock Drive Gear 
Removal and hstallation in this Section for 
procedure. 

7. Assemble the upper shaft and flange assembly 
to the column. Refer to Steering column 
disassembly and assembly in this Section for 
procedure. 

8. On vehicles equipped with automatic 
transmissions, oheck for proper operation of 
transmission sh ft lever and lock (with ignition in 
key off position i. 

9. Install the stee ing column. Refer to Steering 
Column Removal and Installation in this Section 
procedure. 

10. Check for proper operation of all column 
electrical switches and for proper operation of 
steering wheel ock. 


Ignition Lock Cylinder Assembly (With 
Key) 

Removal 

1. Disconnect battery ground (negative) cable. 
Refer to Section 14-01, Battery for guidelines. 


NEGATIVE 
GROUND CABLE 
AND BATTERY 
NEGATIVE 
V TERMINAL 



G6891-1A 
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3. Turn the lock cylinder (with the ignition key) to 
the ON position. On vehicles equipped with an 
automatic transmission, the selector lever must 
first be placed in the park position. 

4. Push down on the lick cylinder retaining pin with 
a 3.17mm (1/8 inch) diameter wire pin or small 
punch. Pull the click cylinder from the column 
housing. 

5. Disconnect the lock cylinder wiring plug from 
the hurn brush wiring connector. 


PULL LOCK 



Ignition Lock 


Cylinder (Without Key) 


NOTE: The following procedure applies to vehicles 
where the ignition lock is inoperative and the lock 
be rotated due to a lost or broken 
the key number not known or the 


cylinder cannot 
ignition key andi 


lick cylinder cad is damaged and/or broken to the 


extent that the 

Removal 


1 . 


2 . 


Disconnect] the battery ground cable. (For tilt 
columns, till to the full up position). Remove the 
steering wheel, tilt lever, and steering column 
trim shrouds. Refer to Steering Column 
Removal and Installation in this Section. 


Punch the 
punch (1/6 
3.17mm (1 
retaining 
(1/2 inch). 


NOTE: When 
not to damage 


drill 


3. 


4. 


chib' 


Place a 
cylinder 
chisel with 
from the lo 


cap, 


bck cylinder cannot be rotated. 


lock cylinder retaining pin with a prick 
'8 inch maximum o.d.). Using a 
(8 inch) diameter drill, drill out the 
going no deeper than 12.7 mm 


pin 


ling out the retaining pin, take care 
|he cast housing. 

tel at the base of the ignition lock 
j, and using a hammer, strike the 
sharp blows to break the cap away 
ok cylinder. 

Using a 9.8 (3/8 inch) diameter drill, drill down 
the middle of the ignition lock key slot 
approximat sly 45mm (1-3/4 inch) until the lock 
cylinder breaks loose from the steering column 
cover casting. Remove the lock cylinder and 
the drill sh ivings from the base of the cover 
cast housir g. 


5. 


Remove th|< 
actuator 
Section. Tl 


fro 


all 

fro 


an accep 
inspect 
resulting 
componen1|s 
be repla 
compressed 
foreign pai 
damage. Ifi 
with a new 


|e drive gear, bearing retainer and 
m the casting as described in this 
horoughly clean the components in 
table cleaning solution. Carefully 
components for any damage 
m the drill operation. If any of the 
show signs of damage, they must 
ted. Clean the casting with 
air to remove any drill shavings or 
(tides and carefully inspect it for 
the casting is damaged, replace it 
one. 
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REMOVAL AND INSTALLATION (Continued) 


Installation 

1. Reinstall the drive gear, bearing and retainer. 
Lubricate with grease before installing. Refer to 
Ignition Lock Drive Gear in this Section. 

2. Lubricate the lock cylinder with grease. 

3. Turn the lock cylinder to the ON position and 
depress the retaining pin. 

4. Insert the lock cylinder into its housing in the 
flange casting making sure that the tab at the 
end of the cylinder aligns with the slot in the 
ignition lock drive gear. 

5. Turn the key to the OFF position. This action 
will permit the cylinder retaining pin to extend 
into the cylinder casting housing hole. 

6. Using the ignition key, rotate the lock cylinder to 
insure correct mechanical operation in all 
positions. 

7. Connect key warning wire plug. 

8. Install the upper and lower steering column 
shrouds. Refer to Steering Column removal and 
installation in this Section for procedure. 

9. Install the steering wheel. Refer to Steering 
Wheel removal and installation in this Section 
for procedure. 

10. Connect the battery ground cable. Refer to 
Section 14-01, Battery for guidelines. 

11. Check for proper start in "Park” or "Neutral." 
Also check to make certain that the start circuit 
cannot be actuated in the "Drive" and 
"Reverse" positions. 


Ignition Lock Drive Gear 
Removal 

1. Remove the lock cylinder assembly. Refer to 
Ignition Lock Cylinder under Removal and 
Installation in this Section. 


PULL LOCK 
CYLINDER 

FROM LOCK HOUSING 


PUSH DOWN ON 
LOCK CYLINDER 
RETAINNG PIN 


Remove the while plastic bearing retainer by 
inserting a screwdriver or similar tool with a 90 
degree bend on the tip, between the bearing 
retainer and the tiearing and by prying upward. 
Carefylly note tie position of the bearing 
retainer prior to removal. 





BEARING // 
RETAINER f 


G6928-1A 


Insert tip of screwdriver into the Double-D slot 
of bearing, then rjotate 90 degrees. Remove the 
bearing. 





G6929-1A 
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REMOVAL AND INSTALLATION (Continued) 


Remove the lock drive gear. Carefully note the 
relationship of the lock drive gear to the position 
of the rack teeth. 




Installation 


Lubricate, and position the lock drive gear in the 
base of the lock cylinder housing in the same 
position as the lick cylinder housing in the same 
position as that noted during the removal 
procedure. The position of the lock drive gear is 
correct if the last tooth on drive gear is meshed 
with the last groove on rack. 




Press the white plastic bearing retainer into the 
lock cylindejr housing. Ensure the retainer is in 
its original position. Press firmly until it snaps in 
place. 


E EARING 
IETAINER 





G6931-1A 














REMOVAL AND INSTALLATION (Continued) 


Line up the fiats of the drive gear with the flats 
of the washer by pulling down on the column 
lock actuator. 


Manual Transmiss on Key Release Lever 



G6924-1A 


Install the lock cylinder assembly. Refer to 
Ignition Lock Cylinder Removal and Installation 
in this Section for procedure. 

Check for proper start in "Park" and "Neutral". 
Also, check to ensure the start circuit cannot be 
actuated in the "Drive" or "Reverse" positions 
and the column is locked in the "Lock" 
position. 




LOCK 

CYLINDER 


G6932-1A 


Removal 

1. Remove the reta 
instrument panel 

2. On vehicles ec 
column, remove 
steering wheel R 
Section. 

3. Remove the ste< 
shrouds as out 
removal and inst 

4. Remove threade 
lever and from th 


ining screws and remove the 
lower cover. 

uipped with a tilt steering 
the steering wheel. Refer to 
emoval and Installation in this 


Remove the steering column upper and lower 
shrouds as outjined under Steering wheel 
removal and installation in this Section. 

Remove threaded pivot pin from the release 
lever and from th 3 threaded bore in the column. 

Remove the leve r and spring from the column. 



Installation 

1. Install the sprinc on the lever. 

2. Install the lever and spring on the column. Use 
care installing tpe spring to make sure that it 
fully seats on the pin on the lever and on the 
bore in the hous ing. 

3. Install threaded pivot pin through the release 
lever and into the threaded bore in the column. 
Tighten pivot pin to 5-6.7 N • m (4-5 ft-lbs). Make 
sure lever operates freely. 

4. Install the steering column upper and lower 
shrouds as outlined under Steering Wheel 
Removal and Installation in this Section. 

5. On vehicles equipped with a tilt steering 
column, install the steering wheel. Refer to 
Steering Wheel Removal and Installation in this 
Section. 

6. Install the lower instrument panel cover. Install 
retaining screws) and tighten. 















DISASSEMBLY AND ASSEMBLY 


Steering Column 
Disassembly 

1. Remove column from vehicle. Refer to Steering 
Column Removal and Installation in this Section 
for procedure. 

2. Remove breakaway bracket from steering 
column, if not already done. 

3. Clamp column in a vise. 

CAUTION: Clamping is permitted only on the 
bolts welded to the tube. Care is to be taken not 
to permanently deform the tube wall. Permanent 
deformation of tub wall may affect column 
performance during an accident. 



BREAKAWAY 

BRACKET 


G6S34-1A 


4. 


In vehicles! 
transmission 
the shift 
the pivot 
Discard pin 


lev 31 
P 


equipped with an automatic 
depress the two locking tabs on 
ir pivot pin retaining clip. Remove 
in and remove hand shift lever, 
land clip. 


DEPRESS 
TABS ON 
CLIP AND\ 
REMOVE PIN 
AND CLIP 



G6936-1A 


5. 


Remove the 
bearing retqi 
column. 


three screw and remove the lower 
iner from the bottom of the steering 
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DISASSEMBLY AND ASSEMBLY (Continued) 



7. Grasp tilt lever to gradually release spring 
pressure from tilt spring when bolts are 
removed. Disengage tilt head lock levers 
(notched) and remove tilt head and steering 
shaft column from lock housing and column 
tube. Remove tilt spring from casting on lock 
housing. Refer to Flange and Steering Shaft 
Assembly—Tilt Column in this Section for 
disassembly and assembly procedures. 


TILT HEAD 
AND STEERING 
SHAFT ASSEMBLY 



G6938-1A 


8. For fixed coiurr)! 
that hold the 


ns, remove the three screws 
flange to the lock housing. 
Threads have adhesive and will require high 
torque to removp. Remove the flange and shaft 
the column and lock housing 
to Flange and Steering Shaft 
Assembly—Fixdd Column in this Section for 
disassembly and assembly procedures. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


On vehicles equipped with an automatic 
transmission, tap the mandrel of the shift tube 
retaining rivet with a suitable punch in order to 
provide a pilot for the drill bit. Drill out the shift 
tube retaining rivet with a 3/16 in drill bit. 


TAP RIVET 
TO PROVIDE 
PILOT 




DRILL 
OUT RIVET 


G6918-1A 


10. With automatic transmission, pull shift tube out 
through bottom of column. 



s 
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DISASSEMBLY AND ASSEMBLY (Continued) 


12. Rotate the ignition switch actuator rod upwards 
90 degrees and remove the actuator rod from 
the actuator. 



G6924-1A 



13. With Automatic transmission, remove the 
retaining screws and remove the shift detent. 


15. On vehicles elquipped with an automatic 
transmission, slide the lock housing forward 
and remove the wavy washer and the selector 
lever shift socket from the column tube. Refer 
to Shift Socket n this Section for disassembly 
and assembly procedures. 


WAVY 

WASHER 
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DISASSEMBLY AND ASSEMBLY (Continued) 



16. Remove the lock housing from the column tube. 
Refer to Column Lock Housing in this Section 
for Disassembly and Assembly procedures. 



LOCK 

HOUSING 


G6343-1A 


17. Loosen the bolt that holds the toe plate clamp 
to the column. Remove the toe plate and clamp 
from the column. 


TOE PLATE 
CLAMP 




Assembly 

1. Clamp column in a vise. 

CAUTION: Clamping is permitted only on the 
bolts welded to the tube. Care is to be taken not 
to permanently deform the tube wall. Permanent 
deformation of tube wall may affect column 
performance during an accident. 

2. For automatic transmission, install the foam 
weather seal in the column outer tube locate 
just beyond the two nuts in the tube (three 
inches from the end of the tube). 


G6920-1A 



G6944-1A 














DISASSEMBLY AND ASSEMBLY (Continued) 



4. Position the lock housing assembly on the 
column tube. 


5. 


On vehicles equipped with an automatic 
transmission, slige the lock housing forward far 

.the washer and the selector 

lever shift socket in the column tube. Lubricate 
and install the wavy washer and shift socket. 
Slide the lock housing fully onto the column 
tube. 



SHIR- 

SOCKET 


G6942-1A 


6. Install the shift 
screws to 3.2-4. 


detent. Tighten the retaining 
3 N-m (2.3-3.1 ft-lbs). 
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DISASSEMBLY AND ASSEMBLY (Continued) 



Turn the lock cylinder to the "Lock " position. 


10. To set up the ignition switch, position a wire in 
the opening in the outer surface of the switch 
through its positions until the wire drops down 
into the slot. Note: The slot in the bottom of the 
switch when the rod must be inserted to allow 
full movement through the switching positions. 


USE ACTUATOR 
FOD TO MOVE SWITCH 
THROUGH ITS POSITIONS 

UNTIL WIRE DROPS- 

IN SLOT 


G6946-1A 



Position the ignition switch on the column studs 
and over the actuating rod. Install the retaining 
nuts and tighten to 4.S-7.2 N • m (3.3-%.3 ft-lbs). 
Remove the wire from the slot in the housing. 


AFTER TIGHTENING 
RETAINING NUTS, 
REMOVE WIRE 
FROM SWITCH HOUSING 
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DISASSEMBLY AND ASSEMBLY (Continued) 
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13. On vehicles equipped with an automatic 
transmission, line up the shift socket and the 
shift tube holes. Install a new blind rivet (1/16 
inch x 5/16 inch) through the holes. Use of a 
longer rivet may cause interference with the 
steering shaft. 



G6921-1A 


14. For fixed column: 
assembly on tp 
assembly. Instal 
flange to the loti 
N-m (6-8 ft-lbs) 


|s, position the flange and shaft 
ie column and lock housing 
the three screws that hold the 
k housing an tighten to 8-11 



G6939-1A 


15. For tilt columns, 
the lock housing 
shaft assembly 
tube assembly. 


install tilt spring into its seat in 
. Install tilt head and steering 
[into lock housing and column 


TILT HEAD 
AND STEERING 



G6938-1A 
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Steering Column—Ranger/Bronco II 
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DISASSEMBLY AND ASSEMBLY (Continued) 


16. On tilt columns, position the steering shaft and 
tilt head so that the release lever engages the 
retaining pin at the first notch. 



ENLARGE FIRST 
NOTCH OF RELEASE 
LEVERS 


G6948-1A 



19. IN vehices equipped with an automatic 
transmission, position the shift lever in the shift 
socket. Observe correct orientation install a 
new pivot pin. Head of pivot pin to be on top 
side of shirt socket press fully in place. 

20. Install breakaway bracket on steering column. 
Tighten retaining bolts to 17.6-38 N-m (13-28 
ft-lbs). 

21. Install column in vehicle. Refer to Steering 
Column Removal and Installation in this Section 
for procedure. 






















DISASSEMBLY AND ASSEMBLY (Continued) 


Flange and Steering Shaft Assembly- 
Fixed Column 

Disassembly 

Service of this mechanism requires the steering 
column to be removed from the vehicle and 
disassembled to be removed rom the vehicle and 
disassembled on the bench to remove the flange 
and steering shaft assembly. 






4. Remove the snap ring and spring from the 
steering shaft. 

CAUTION: Spring is under compression. 
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DISASSEMBLY AND ASSEMBLY (Continued) 



Assembly 

1. Position the spring on the steering shaft. 
Position the snap ring on the spring. Using a 
suitable driver, drive the snap ring down until it 
seats in its groove in the steering column. 




G6957-1A 
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Steering Column—Ranger/Bronco 
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DISASSEMBLY AND ASSEMBLY (Continued) 



5. Using a suitable driver, tap the snap ring until it 
seats in its groove in the steering shaft. 


6. Rotate the shaft, it should rotate smoothly. 


2. Remove the clip f om the groove in the steering 
shaft. 


TAP SNAP RING 
UNTIL IT SEATS 
IN ITS GROOVE 
IN THE SHAFT 


• SNAP RING 












11-04B-40 


Steering Column—Ranger/Bronco 


□ 
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DISASSEMBLY AND ASSEMBLY (Continued) 


3. Rem 
asse 
vise. 


TILT 

FLANGE 



5. Using a suitable drift, tap out the cross shaft 
that holds the tilt locking levers in the flange. 


TAP OUT 
TILT LOCKING 
LEVER SHAFT 


4. Using a suitable drift, tap out the splined pin that 
holds the release lever into the flange. 


G6966-1A 



TAP OUT 
RELEASE LEVER 
RETAINING PIN 




















G69691A 














DISASSEMBLY AND ASSEMBLY (Continued) 



2. Install the two bumpers on the flange by 
inserting a small rod in the hole of the bumper 
and pushing it into the flange. 
























DISASSEMBLY AND ASSEMBLY (Continued) 



7. Install tilt lever retaining pin through lever and 
hole in flange. 
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DISASSEMBLY AND ASSEMBLY (Continued) 
















DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 

1. Install new anti-rattle clips. Be sure both are 
installed in the same direction. 

2. Liberally lubricate the lower six inches of the 
end of the upper shaft. 

3. Secure the lower shaft in a vise. Install the 
upper shaft to the mark on the lower shaft. 

4. Check the shaft assembled height. Height 
should be 828.7mm (325/8 inches). 

5. Assemble the flange to the steering shaft. Refer 
to Steering Shaft and Flange Assembly—Fixed 
Column or Steering Shaft and Flange 
Assembly—Tilt Column in this Section for 
procedure. 

6. Assemble the steering shaft and flange 
assembly to the steering column. Refer to 
Steering Column Disassembly and Assembly in 
this Section for procedure. 

7. Install the steering column assembly in the 
vehicle. Refer to Steering column Removal and 
Installation in this Section for procedure. 




ASSEMBLED 
HEIGHT 
SHOULD 
BE 828.7mm 



G6979-1A 


Lock Housing Assembly 

Disassembly 

1. Remove the steering column. Refer to Steering 
Column Removal and Installation in this Section 
for Procedure. 

2. Remove the Lock Housing assembly. Refer to 
Steering Column Disassembly and Assembly in 
this Section for procedure. 



Remove the ignition lock cylinder from the lock 
housing. Refer to ignition lock cylinder removal 
and installation in this section for procedures. 


PULL LOCK 
CYLINDER 

FROM LOCK HOUSING 


PUSH DOWN ON 
LOCK CYLINDER 
RETAINNG PIN 


G6927-1A 















DISASSEMBLY AND ASSEMBLY (Continued) 


Remove the white plastic bearing retainer by 
inserting a screwdriver or similar tool, with a 90 
degree bend on the tip, between the bearing 
retainer and the bearing and by prying upward. 

Carefully note the position of the bearing 
retainer prior to removal. 


Remove the lock drive gear. Carefully note the 
relationship of the lock drive gear to the position 
of the rack teeth. 










11. On vehicles aquipped with automatic 
• transmissions, r amove the shift lever detent 
from the lock hqusing. 



SHIFT 

LEVER 

DETENT 


G6981-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 



3. Lubricate an 
lever. 

install the pawl in the lock actuator 

/ ^ 

x M j ACTUATOR 





j 


PAWL 

1 ~'\^G6980-1A 


4. Install the 

spring in the lock actuator and pawl 

assembly. 

Make sure the spring is fully seated. 


pupm 

^Hp 



a 

7 1 

PAWL 

G6926-1A 
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Steering Column—Ranger/Bronco II 
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DISASSEMBLY AND ASSEMBLY (Continued) 



6. Lubricate and , position the lock drive gear in 
the base of the lock cylinder housing in the 
same position as that noted during the removal 
procedure. The position of the lock drive gear is 
correct if the last tooth on drive gear is meshed 
with the last groove on rack. 



G6930-1A 



G6931-1A 
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Steering Column—Ranger/Bronco 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Line up the flats of the drive gear with the flats 
of the washers by pulling down on the column 
lock actuator. 

10. Lubricate and install the ignition lock cylinder in 
the lock housing. Refer to ignition lock cylinder 
removal and installation in this Section for 
procedure. 



11. Install the ignition switch actuator cover. 
Tighten the retaining screw to 2.8-4.0 N • m (2.0- 
2.9 ft-lbs). 

12. Assemble the lock housing to the steering 
column. Refer to Steering Column Disassembly 
and Assembly in this Section for procedure. 

13. Install the steering g column assembly in the 
vehicle. Refer to Steering Column Removal and 
Installation in this Section for procedure. 



Shift Socket 

Disassembly 

1. Remove the shift socket from the steering 
column. Ref sr to Steering Column Disassembly 
and Assembly in this Section for procedure. 

2. Depress ard turn the lock pin and spring 
assembly and turn 90 degrees. Note: Spring is 
under compression. 


DEPRESS SPRING 
AND TURN LOCK 
PIN AND SPRING 90 DEGREES 


G09M-1A 


G6923-1A 


3. Remove the lock pin and spring from the shift 
socket. 


LOCK PIN 
AND SPRING 


Shift 

socket 


G*98S-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


11-048-51 



2. Lubricate and insert the lock pin in the lock pin 
spring. Depress the spring and turn the lock pin 
90 degrees so that the tab on the lock pin 
engages the notch in the shift socket. 

3. Install the shift socket in the steering column. 
Refer to Steering Column Disassembly and 
Assembly in this Section for procedure. 


DEPRESS SPRING 
AND TURN LOCK 

And spring 90 degrees 












TORQUE SPECIFICATIONS 


Description 

Torque 

N*m 

ft-lb 

(In-lb) 

Selector Cable Indicator Cable Screw 

1.1-1.7 

(10-15) 

Steering Wheel Lock Bolt 

31-45 

23-33 

Steering Wheel Pad Retaining Screws 

0.9-1.3 

(8-11.5) 

Intermediate Shaft to Steering Gear Output Shaft 
Finch Bolt 

34-47 

25-35 

Intermediate Shaft to Steering Column Bolt 

34-47 

25-35 

Breakaway Bracket to Pedal Bracket Bolts 

25.8-36.6 

19-27 

Toe Plate to Body Screws 

8.5-13 

6.3-9.6 

Toe Plate Clamp Bolt 

8-18 

5.9-13.3 

Horn Brush Connector Screw 

2.3-3.3 

(21-29) 

Multi Function Switch Screws 

2-3 

(18-26) 


Torque 


Descr 

1 ptlon 

Ntn 

ft-lb 

(In-lb) 

Steering Column Shroud Screws 

0.7-1.1 

(6-10) 

Column Lower Bearing Re aining Screws 

1.4-2.3 

(12-20) 

Actuator Rod Cover Plate 

Screw 

2.84.0 

2.0-2.9 

Ignition Switch Nuts 


4.5-7.2 

3.3-S.3 

Key Release Lever Pivot £ 

crew 

5-6.7 

3.74.9 

Shift Detent Retaining Scrsws 

3.24.3 

2.3-3.1 

Lock Housing to Column Retaining Screws 

8-11 

6-8 

Flange to Lock Housing R 
(Fixed Column) 

etaining Screws 

8-11 

6-8 

Tilt Range Pivot Bolts 


12-15 

9-11 

Breakaway Bracket to Steering Column Nuts 

17.6-38 

13-28 


CG6987-2A 
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SECTION 11-05 Steering Column Switches 


SUBJECT PAGE 

ADJUSTMENTS .... 11-05-12 

DESCRIPTION AND OPERATION 

Ignition Switch. 11-05-3 

Multi-Function Switch..11-05-2 

Turn Signal and Hazard Flasher System .11-05-1 

DIAGNOSIS AND TESTING 

Ignition Switch Diagnosis .. 11-05-11 

Multi-Function Switch .... 11-05-3 

Turn Signal and Hazard Flasher System 
Diagnosis ..11-05-6 


SUBJECT PAGE 

REMOVAL AND INSTALLATION 

Flasher Units. 11-05-12 

Multi-Function Switch. 11-05-13 

Turn Signal and Hazard Flasher Switch.11-05-12 

SPECIAL SERVICE TOOLS..11-05-13 

VEHICLE APPLICATION.11-05-1 


VEHICLE APPLICATION 

All Aerostar, Ranger and Bronco II Vehicles. 


DESCRIPTION AND OPERATION 


Turn Signal and Hazard Flasher System 
Aerostar 

The turn signal and hazard flasher switches are 
integral parts of the same switch assembly mounted 
on the steering column. 


TURN 

SIGNAL 

SWITCH 


HAZARD 
FLASHER 
SWITCH 

FRONT OF VEHICLE 

& 


WIRING ASSEMBLY 
14401 

K6882-1B 

The turn signal switch level is located on the left 
side of the upper steering column. The hazard 
flasher switch knob is located on the lower side of 
the upper steering column. To operate the turn 
signals, the key lock cylinder should be in the RUN 
position. To indicate a normal full turn, move the turn 
signal switch lever to the end-of-travel position for 
the turn desired. The lever will remain in position 
without manual effort until the turn is completed, at 

which time the steering wheel will automatically 

cancel the turn signals. 



The hazard flasher system operates 
independently of key lock cylinder position. All turn 
signal lamps can be made to flash at the same time 
by pulling out the actuating knob of the hazard 
flasher switch located on the side of the steering 
column. Flashing is discontinued when the actuating 
knob is pushed in, or when the brake pedal is 
depressed. 

Two flasher units are used. One unit is used in the 
turn signal circuit, and the other for the hazard 
flasher system. 

Both the turn signal flasher and the hazard 
warning flasher are mounted on the fuse panel. The 
turn signal flasher is mounted on the front of the fuse 
panel, and the hazard warning flasher is mounted on 
the rear of the fuse panel. 

The turn signal system also has a lane change 
feature. To operate the lane change system, move 
and hold the turn signal lever to the first stop 
position when changing lanes. When the lane 
maneuver is completed, release the lever and it will 
return to the NEUTRAL position. 

The turn signal lever also operates the headlamp 
dimmer switch. To operate the switch, pull the lever 
gently toward the driver until the switch latches, then 
release the lever. To change the headlamp beam 
back, repeat the operation. 

The turn signal system has a flash-to-pass 
feature. To operate the flash-to-pass feature, pull 
the lever gently toward the driver until the effort 
starts to increase (just before dimmer latching). This 
will activate the high beam headlamps even though 
the headlamp switch is off. The lever will return to 
NEUTRAL position when automatically released. 
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DESCRIPTION AND OPERATION (Continued) 


Multi-Function Switch 

Ranger/Bronco li 

The multi-function switch provides electrical 
switching for the turn signal, headlamp dimmer, 
headlamp flash-to-pass, hazard warning, windshield 
washer and windshield wiper. The integrated switch 
assembly is mounted to the steering column. 


Turn Signal Switching 

The turn signal lever is located on the LH side of the 
upper steering column. To operate the turn signal(s), 
the key lock cylinder must be in the RUN position. 
To indicate a normal full turn, move the turn signal 
lever to the end-of-travel position for the turn 
desired. The lever will remain in position without 
effort until the turn is completed, at which time the 
steering wheel motion will automatically cancel the 
turn signal. The steering shaft contains a cancel 
cam for the turn signal. 

The turn signal system also has a lane change 
feature. To operate the lane change feature, move 
and hold the turn signal lever to the first stop 
position when changing lanes. When the lane 
maneuver is completed, release the lever and it will 
return to normal. 


Hazard Flasher Switch 

The hazard flasher system is operated independent 
of the key lock cylinder. The actuator for the hazard 
flasher system is located at the top of the steering 
column just forward of the steering wheel and is 
identified with a 'double triangle' symbol. All turn 
signal lamps can be made to flash in unison by first 
pushing in the actuator and then releasing the 
actuator. 

The actuator will move out or away from the steering 
column to the ON position. The hazard flasher 
system is turned off by first pushing in the actuator 
and then releasing the actuator. The actuator should 
remain in or toward the steering column in the OFF 
position. 

NOTE: The turn signal system is deactivated when 
the hazard flasher system is on and turn signal lever 
motion does not affect the hazard flasher system. 


Headlamp Dimmer/Flasher-to-Pass Switching 

The turn signal lever also operates the headlarftp 
dimmer switch and the flash-to-pass feature. High 
beam is selected by pushing the turn signal lever 
forward in vehicle or away from the steering wheel to 
the stop. Release of the lever will maintain high 
beams. Low beam! is selected by moving the turn 
signal lever rearward in vehicle or toward the 
steering wheel from high beam. Release of the lever 
will maintain low beams. 

To operate the flash-to-pass feature, pull the lever 
gently toward the steering wheel. Release of the 
lever will return the lever to the LO beam position. If 
driving without headlamps on, use of the flash-to- 
pass feature will turn on the high beams until the turn 
signal lever is released. If the headlamps are turned 
on, the high beams will be on in addition to the low 
beams until the turn signal lever is released. 

The flash-to-pass feature will work even with the 
lock cylinder in the 'OFF', 'LOCK' or 'ACCESSORY' 
position. 


Windshield Washer Switching 

The washer switch is located at the end of the turn ! 
signal lever. To operate the washer, the key lock J 
cylinder must be in the RUN position. To actuate the i| 1 
washer push the end of the turn signal lever in f 
toward the axis of the lever. Release of the turn 
signal lever will turn off the washer. The wiper 
blades will operate for a few cycles and then 
automatically return to the wiper speed setting 
(OFF, LO, HI, or INT) previously selected after a few 
wiper cycles. Wash operation is available in all 
positions of wiper operation. 


Windshield Wiper Switching 

The wiper switch is located in the knob at the end of 
the turn signal lever. To operate the wiper the key 
lock cylinder must be in the RUN position. In 
addition to 'o' there are two fixed speed wiper 
positions (LO, low; HI, high) and an interval position. 
The positions are selected by rotating the knob 
actuator relative to the turn signal lever. If interval is 
selected, the time between wiper cycles will 
increase as the knob is rotated away from OFF 
position and the time interval will decrease as the 
knob is rotated toward OFF position. The time 
interval between wipes will vary depending on the 
knob's position from OFF position. The wiper speed 
for interval wiper operation if fixed at the LO speed 
setting. 
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DESCRIPTION AND OPERATION (Continued) 


Ignition Switch 

Aerostar, Ranger and Bronco II 

The switch has blade-type terminals that engage 
with one multiple connector. The multiple connector 
is secured to the switch by integral locking fingers. 

A pushbutton steering wheel lock mechanism is 
located on the left side (approximately 7 o'clock 
position) of the steering column (Aerostar) or on the 
top of the column, near the ignition key, for Ranger 
and Bronco II. This button must be pushed in before 
the ignition key can be removed. 


AEROSTAR 



14401 


K8837-1D 



DIAGNOSIS AND TESTING 


Multi-Function Switch 
Ranger/Bronco II 

The multi-function switch is a combination turn 
signal, hazard, dimmer switch which has a number 
of on-off switches packaged as a single unit. Testing 
for electrical malfunctions can be accomplished with 
a continuity tester. Malfunctions can be determined 
by checking continuity between the feed and 
function terminals of the switch. 

Prior to testing, make sure hazard knob is pushed in 
fully to the OFF position. If the suspect circuit is 
satisfactory, the problem is elsewhere in the system. 

Switch Continuity 

Testing for electrical malfunctions can be 
accomplished using a continuity tester and 
ohmmeter, such as Rotunda Digital Volt Ohm Meter 
007-00001, or equivalent. 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides—Multi-Function Switch 

Refer to the following Diagnosis Guides for 
servicing Ranger and Bronco II multi-function 
switches. 


MECHANICAL MULTI-FUNCTION SWITCH DIAGNOSIS 


CONDITION 

TEST STEP 

ACTION 

Hazard warning switch will not turn 
on warning lamps. 

With hazard warning switch in the 

OFF position, fully depress knob and 
release. 

If knob does not pop up to the ON 
position, the switch is damaged or 
worn; replace switch. 

Hazard warning switch will not turn 
off warning lamps. 

With hazard warning switch in the ON 
position, fully depress knob and 
release. 

If knob does not pop up to the OFF 
position, the switch is damaged or 
worn. Replace switch. 

Turn signal lever will not stay in the 
LH/RH turn positions. 

With steering wheel locked in the 
straight ahead position, move lever to 
the RH and LH turn positions. 

If lever does not stay in either turn 
position, the switch is damaged or 
worn. Replace switch. 

NOTE: If lever stays in the turn 
position, verify that there is an effort 
required to manually move the lever 
from either the LH or RH turn 
position to the neutral position. If 
effort required to move the I ever from 
the LH turn position to the neutral 
position is greater than the RH turn 
position to the neutral position, the 
switch is operating properly. 

Turn signal lever cancels before 
steering wheel returns from the 
desired turn position. 

Road test vehicle to verify condition. 
Remember that even a slight 
movement of the steering wheel in the 
“return” direction causes the switch to 
cancel. 

If lever cancels before steering wheel 
return, the switch is damaged or 
worn; replace switch. 

Turn signal lever will not cancel when 
steering wheel returns from the 
desired turn position. 

Road Test 

If the lever does not cancel, replace 
the switch. 

Headlamp dimmer switch does not 
stop in LOWBEAM position after the 
fiash-to-pass function is operated. 

Gently pull turn signal lever to the 
FLASH-TO-PASS position and 
release. 

If lever stops in the LOWBEAM 
position, switch is good. If lever 
travels beyond LOWBEAM position, 
the switch is damaged or worn — 
replace switch. 

Headlamp dimmer switch does not 
return to LOWBEAM position after 
the flash-to-pass function is operated. 

Gently pull turn signal lever to the 
FLASH-TO-PASS position and 
release. 

If lever does not return to the 
LOWBEAM position, the switch is 
damaged or worn — replace switch. 

Turn signal lever is loose. 

Move turn signal lever from 

LOWBEAM to HIGHBEAM and back 
to LOWBEAM. 

If looseness is felt in the lever, the 
switch is damaged or worn; replace 
switch. Verify that screws are tight. 

Windshield washer switch knob does 
not return from the WASH position. 

With ignition lock cylinder in the OFF 
position, push the washer switch knob 
to the ON position and release. 

If washer switch knob does not return 
to the OFF position, the switch is 
damaged or worn; replace switch. 
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DIAGNOSIS AND TESTING (Continued) 


MULTIFUNCTION SWITCH — BENCH CHECK CONTINUITY 


SWITCH ACTUATOR POSITION 

CONTINUITY BY CIRCUIT NUMBER 

Tlirn Signal Lever In Neutral 

Hazard OFF. 

Tlirn Signal: 

Closed No. 511 to 5 and 9. 

Open No. 511 to 2, 3, 44 and 385; No. 44 to 2, 3, 5, 9 and 385; 

No. 385 to 2 and 3. 

Tlirn Signal Lever In Left Tlirn. 

Hazard OFF 

Tlirn Signal: 

Closed No. 511 to 5; No. 44 to 3 and 9. 

Open No. 511 to 3, 9, 44 and 385; No. 44 to 2, 5 and 385; No. 385 to 2. 

Tlirn Signal Lever to Right Tlirn. 

Hazard OFF 

Tlirn Signal: 

Close No. 511 to 9; No. 44 to 2 and 5. 

Open No. 511 to 2, 5, 44 and 385; No. 44 to 3, 9 and 385; No. 385 to 2. 

Hazard ON. 

Closed No. 385 to 2, 3, 5, 9 and 511 

Open No. 385 to 44, 379 and 380; No. 44 to 2, 3, 5 and 9. 

Headlamp Beam Switching; 

• Lever at High beam: 

Closed No. 15 to 12. 

Open No. 15 to 13 and 196; No. 196 to 12. 

• Lever at Low beam. 

Closed No. 15 to 13. 

Open No. 15 to 12 and 196; No. 196 to 13. 

e Lever to FLASH-TO-PASS. 

Closed No. 15 to 13; No. 196 to 12. 

Open No. 15 to 12 and 196. 

Interval Wiper/Washer Switching; 

• Wash OFF. 

Open No. 63 to 941. 

• Wash ON. 

Closed No. 63 to 941. 

e Wiper OFF. 

Wash OFF. 

Open No. 63 to 56, 993, 65 and 941. 

• Wiper LO or low speed. 

Wash OFF. 

Closed No. 63 to 993. 

Open No. 63 to 941, 56 and 65. 

• Wiper HI or high speed. 

Wash OFF 

Closed No. 63 to 993 and 56. 

Open No. 63 to 941 and 65. 

e Wiper Interval at maximum knob 
travel or maximum time between 
wipe cycles. 

Wash OFF. 

Closed No. 63 to 65. 

Open No. 63 to 993 and 56. 

Resistance No. 589 to 61 greater than 7000 ohms but less than 13,000 
ohms. Note; If knob is then rotated toward the OFF or minimum time 
between wipe cycles, then the resistance should decrease to less than 

880 ohms but greater than 420 ohms. 
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DIAGNOSIS AND TESTING (Continued) 



Turn Signal and Hazard Flasher System 
Diagnosis 

Aerostar 

Common point diagnosis should be used to 
isolate the most probable cause of a problem in a 
multi-load circuit (a circuit with more than one 
operating component) without making any tests. If 
one system functions properly but another does not, 
the problem must be in the part of the circuit unique 
to the inoperative system. 

If more than one circuit does not operate, check 
for blown fuses. Refer to Section 14-06, Fuses, 
Circuit Breakers and Fuse Links. 
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DIAGNOSIS AND TESTING (Continued) 


Turn Signal Flasher Power Test 


1. Turn ignition switch to RUN position. 

2. Connect 12-volt test lamp to a good ground. 

3. Remove flasher. Contact probe of test lamp to 
the vertical terminal in the fuse panel. If test 


lamp illuminates* power flow to flasher is good. 
If test lamp does not illuminate, power is 
disrupted between flasher and power source. 
Service feed circuit. 


FUSE PANEL 
SCF 


FRONT OF VEHICLE 



TURN SIGNAL 
FLASHER 
ASSEMBLY 
13350 


o 

e 

© 

CIRCUIT BREAKER O 
ASSEMBll.Y-14526 

© 
© 

o 
o 


© 

© 

© 

© 

© 

© 

© 

© 

© 


LOCATED ON 
\ LOWER LH 
0 s " INSTRUMENT 
PANEL LEFT 
OF STEERING 
COLUMN 


SCREW 


INSTRUMENT 

PANEL 


15 AMP. FUSE-STOP LAMPS, EMERGENCY 
WARNING FLASHER 

6 AMP. C.B.-WINDSHIELD WIPER AND WASHER 
(NOT USED) 

15 AMP. FUSE-REAR LAMPS, PARK LAMPS, MARKER 
LAMPS, LICENSE LAMPS. INSTRUMENT ILLUMINATION, 
TRAILER LAMPS RELAY 
15 AMP. FUSE-T/S FLASHER, BACK-UP LAMPS 
20 AMP,.FUSE, CLOCK DISPLAY, SPEED CONTROL, 

REAR WINDOW WASHER/WIPER/DEFROST. 

LAMP OUT WARNING 
(NOT USED) 

15 AMP. FUSE-COURTESY LAMPS, DOME LAMP, CLOCK, 
GLOVE BOX LAMP. "HEAD LAMPS ON" INDICATOR 

30 AMP. FUSE-HEATER AND A/C MOTOR BLOWER A/C 
CLUTCH 

(NOT USED) 

15 AMP. FUSE-RADIO/TAPE PLAYER 

20 AMP. C.B. POWER DOOR LOCKS OR 20 AMP. C.B. 

FOR REAR CIGAR LIGHTER 

5 AMP. INSTRUMENT ILLUMINATION 
20 AMP. C.B. POWER WINDOW 
(NOT USED) 

20 AMP. FUSE-CIGAR LIGHTER, HORNS 
10 AMP. ELECTRONIC INSTRUMENT CLUSTER 

15 AMP. FUSE-WARNING LAMPS, SEAT BELT BUZZER, 
CARBURETOR CIRCUITS, LOW FUEL WARNING 
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DIAGNOSIS AND TESTING (Continued) 


Hazard Warning Flasher Power Test 

1. Connect a 12-volt test lamp to a good ground. 

2. Contact probe of test lamp to the wire 
connection at hazard flasher socket. 

If test lamp illuminates, power flow to hazard 
warning flasher is good. 

If test lamp does not illuminate, power flow is 
disrupted between fuse and flasher. Service feed 
circuit. 

Hazard Warning Flasher Switch Power Test 

1. Connect a 12-volt test lamp to a good ground. 

2. Contact test lamp probe to the hazard feed to 
turn signal switch circuit No. 385. 

If test lamp does not illuminate, power flow is 
disrupted between the flasher and the switch. 
Service feed circuit or replace flasher. 


Bulb Socket Ground Test 

1. Turn ignition switch to RUN position. 

2. Position turn signal switch lever to ON position 
for left or right turn as required. 

3. Connect 12-volt test lamp to ground strap on 
lamp socket. 

4. Contact probe of test lamp to the wire 
connection at the lamp socket to check for 
continuity to ground. 

If test lamp illuminates, ground is good. 

If test lamp does not illuminate, ground circuit is 

incomplete and must be serviced. 



Bulb Sockets Power Test 

1. Turn ignition switch to RUN position. 

2. Position turn sjgnal switch lever to ON position 
for left or right turn as required. 

3. Connect 12-volt test lamp to a good ground. 

4. Contact probe of test lamp to the wire 
connection at] the bulb socket to check for 
continuity. 

If the continuity to bulb socket is not okay, service 

circuit(s) between; turn signal switch and lamp 

sockets. 
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Turn Signal/Hazard/Dimmer Switch Diagnosis 

The combination turn signal, hazard and dimmer 
switch is composed of a number of Off-On switches 
packaged as a single unit. Perform electrical testing 
with a continuity tester. Perform switch tests by 
checking continuity between the feed and function 
terminals of the switch. 

Prior to testing, make sure the hazard knob is 
pushed in fully to the OFF position. Then check the 
suspect circuit in the switch. If the suspect circuit is 
satisfactory, the problem cause is elsewhere in the 
system. 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides—Turn Signal and Hazard 
Flasher Switch 

Refer to the following Diagnosis Guides for 
servicing Aerostar turn signal and hazard warning 
switches. 


TURN SIGNAL SWITCH DIAGNOSIS CHART 
MECHANICAL 


SWITCH COMPONENT — CONDITION 

RESOLUTION PROCEDURE 

No turn signal lever retention in mating hole. 

Switch worn or damaged — retaining pin in switch missing 
— replace switch. Tab on lever broken — replace lever 

No headlamp transfer between bright and dim. 

Binding — jammed dimmer — replace switch. 

No cancel. 

Remove switch and examine cancel cam for retention on 
steering shaft, cracks and position on shaft. If cancel cam 
found to be satisfactory — replace switch. 

Lever won’t stay in turn position. 

Switch worn or damaged — replace switch. 
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TURN SIGNAL SWITCH DIAGNOSIS CHART 
ELECTRICAL 


1. Lever in NEUTRAL Position 
(Brake Lights Inoperative) 

CIRCUIT CONTINUITY 

Continuity from No. 511 to 5 & 9 (Brake Circ.) 

Open Circuit No. 511 to Ground (Casting) 

Open Circuit No. 44 to 2, 3, 5, 9 (Turn Signal) 

2. Left Lane Change & Turn Position 
(Left Turn Signal Lights Inoperative) 

(Right Brake Light Inoperative) 

Continuity from No. 44 to 3 & 9 (Turn Signal) 

Continuity from No. 511 to 5 (Brake) 

Open Circuit No. 44 to Ground (Casting) 

Open Circuit No. 44 to 5 (Turn Signal to Brake) ! 

3. Right Lane Change & Turn Signal Position 
(Right Turn Signal Lights Inoperative) 

(Left Brake Lights Inoperative) 

Continuity from No. 44 to 2 & 5 (Turn Signal) 

Continuity from No. 511 to 9 (Brake) 

Open Circuit No. 44 to Ground (Casting) 

Open Circuit No. 44 to 9 (Turn Signal to Brake) 

4. Emergency Warning — ON Position 
(Emergency Warning Lights Inoperative) 

Continuity from 385 to 2, 3, 5, 9 

Continuity from No. 511 to 2, 3, 5, & 9 (Brake) 

Open Circuit 385 to Ground (Casting) and 44 

5. Headlamp Dimmer — Low Beam 
(Low Beam Inoperative) 

Continuity from 15 to 13 

Open Circuit 15 to 12 ; 

6. High Beam 

(High Beam Inoperative) 

Continuity 15 to 12 

Open Circuit 15 to 13 

7. Flash-to-Pass 

(Flash-To-Pass Inoperative) 

Continuity 196 to 12 with lever pulled toward driver. 

Open circuit 196 to 13. 
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DIAGNOSIS AND TESTING (Continued) 


TURN SIGNAL SWITCH DIAGNOSIS CHART 
ELECTRICAL 


CONDITION: Fuse blown. 

Remove wire harness from switch. 

Test continuity from ground (casting) to corresponding feed circuit in switch. Continuity between feed circuit 
and ground indicates switch is shorted. Replace switch if short is indicated. 

BRAKE CIRCUIT — Check No. 511 to ground. Operate switch froth left turn to right turn to neutral. Continuity between 
No. 511 ahd ground in any position indicates a short in the switch. 

TURN SIGNAL CIRCUIT — Check No. 44 to ground. Operate switch from left turn to tight turn to neutral. 

Continuity between No. 44 and ground in any position indicates a short in the switch. 

EMERGENCY WARNING CIRCUIT — Check No. 385 to ground. Operate hazard from ON to OFF. Continuity in any 
position indicates a short in the switch. 

HEADLAMP CIRCUIT — Check No. 15 to ground. Operate turn signal lever to both HIGH and LOW beam positions. 
Continuity in either position indicates a short in the switch. 

FLASH-TO-PASS CIRCUIT — Check No. 196 to ground with handle released from Flash-to-Pass function. Continuity 
indicates short in switch. 
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DIAGNOSIS AND TESTING (Continued) 


Ignition Switch Diagnosis 


Aerostar, Ranger and Bronco II 
Electrical Test 


Disconnect the multiple connector by spreading 
apart the locking fingers on each end of the 
connector shell while pulling to disengage from the 
ignition switch. Test the switch continuity using a 
self-powered test lamp or ohmmeter between the 
blade terminals indicated on the chart. No continuity 
between any blade and chassis ground should exist 
in any switch position (except the proof circuit, [41, 
and 977] in the START position only). 

For an "engine-won't-crank" condition with an 
automatic transmission, determine if the condition 


exists with the shift lever in both PARK and 
NEUTRAL positions ibefore performing ignition 
switch continuity tests. If the "no-crank" problem 
occurs ih one shift lever position but no the other, a 
more probable cause is the neutral start switch 
located on the transmission. 

For an "engine-won't-crank" condition with a 
manual transmission, verify that the clutch/starter 
interlock switch is operating properly. 


ACC. LOCK OFF RUN START 



(5) START-CKT NO. 32 

(II) IGNITION-CKT NO. 16- 
(12) IGNITION BYPASS-CKT NO. 262- 

(A1) ACCESSORY-CKT NO. 297- 


coNTiNurry test,, {P1) phoof v ckt no. 977 

- <P2) PROOF 2 CKT NO. 41 



IGNITION SWITCH 
' 11572 


• (A2) ACCESSORY-CKT NO. 687 


• (BATT) BATTERY-CKT NO. 37 


SWITCH POSITION 

CONTINUITY SHOULD EXIST ONLY BETWEEN: 

ACCESSORY 

LOCK 

OFF 

RUN 

START 

37 AND 297 

NO CONTINUITY 

NO CONTINUITY 

37-16-687-297 

977-41 CHASSIS GROUND; 37-32-262-(POSSIBLY 16) 


NOTE: CIRCUIT PAIRS 37, 687 AND 297 ARE CONNECTED TOGETHER 
INTERNALLY 
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Mechanical Test 

Test the steering column ignition system 
mechanical operation by rotating the lock cylinder 
key through all switch positions. The movement 
should not stick or bind and should return from the 
START position back to the RUN position without 
assistance (spring return). If sticking or binding is 
encountered, check for the following: 

• Burrs on the lock cylinder key. 

• Insufficient lube on lock cylinder. 

• Bend or damaged ignition rod (Ranger/Bronco II). 

• Object rubbing against ignition rod (Ranger/ 
Bronco II). 

• Excessive rubbing of actuator against 
transmission shift socket (Ranger/Bronco II with 
automatic transmission). 


• Binding lock cylinder. 

• Shroud rubbing against lock cylinder. 

• Burrs or foreign material around the rack-and- 
pinion actuator in the lock cylinder housing. 

• Insufficient lube on actuator. 

• Binding ignition switch. 

NOTE: DO NOT apply lubricant to the inside of the 
ignition switch. 

NOTE: If the steering wheel lock is engaged with the 
wheels loaded against a curb, there will be high 
effort required to turn the key from 'LOCK'. Turn the 
steering wheel to unload the system. 














ADJUSTMENTS 


Aerostar 

The ignition switch/lock is not adjustable after 
installation is complete because of the shear-head 
type bolts used. Refer to Removal and Installation 
procedure. 


Ranger/Bronco II 

For ignition switch adjustment procedure, refer to 
Section 11-04b, Steering Column—Ranger/Bronco 
II. 


REMOVAL AND INSTALLATION 


Flasher Units 
Removal and Installation 

• Turn signal flasher makes normal pulsing noise, 
and 

• Turn signal lamps prove satisfactory when bench- 
tested or checked by activating brake stoplamp 
switch for rear only. 

1. Check the power at turn signal flasher output 
connector (pulsing noise indicates power is 
coming into the Flasher). 

2. If there is no or very weak power at the flasher 
output connector (12-volt test lamp will not light 

or is dim), replace the turn signal flasher. 


TURN SIGNAL SWITCH DIAGNOSIS CHART 
ELECTRICAL 


CONDITION: Fuse blown. 

Remove wire harness from switch. 

Test continuity from ground (casting) to corresponding feed circuit in switch. Continuity between feed circuit 
and ground indicates switch is shorted. Replace switch if short is indicated. 

BRAKE CIRCUIT — Check No. 511 to ground. Operate switch from left turn to right turn to neutral. Continuity between 
No. 511 and ground in any position indicates a short in the switch. 

TURN SIGNAL CIRCUIT — Check No. 44 to ground. Operate switch from left turn to right turn to neutral. 

Continuity between No. 44 and ground in any position indicates a short in the switch. 

EMERGENCY WARNING CIRCUIT — Check No. 385 to ground. Operate hazard from ON to OFF. Continuity in any 
position indicates a short in the switch. 

HEADLAMP CIRCUIT — Check No. 15 to ground. Operate turn signal lever to both HIGH and LOW beam positions. 
Continuity in either position indicates a short in the switch. 

FLASH-TO-PASS CIRCUIT — Check No. 196 to ground with handle released from Flash-to-Pass function. Continuity 
indicates short in switch. 
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Turn Signal and Hazard Flasher Switch 
Aerostar 

Removal and Installation 

Refer to Section 11-04a or b, for removal and 
installation procedures for ignition switches. 


To remove a flasher unit, grasp flasher and pull 
straight out. To replace flasher, align flasher 
terminals to fuse panel and push straight in. 

When replacing a turn signal Flasher unit, be 
sure to install a new Flasher unit having the 
same color code and number as the one 
removed. 

NOTE: Do not replace turn signal switch or wiring if: 

• Turn signal lamps do not flash on demand with 
ignition key turned on, and 
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REMOVAL AND INSTALLATION (Continued) 


Multi-Function Switch 

Ranger/Bronco II 

Removal 

1. Disconnect battery ground cable. 

2. Remove the steering column shroud as 
outlined in Section 11-04, Steering Column. 

3. Remove two self-tapping screws that attach the 
multi-function switch to the steering column 
casting. Disengage switch from casting. 

4. Disconnect the three electrical connectors, 
using caution not to damage the locking tabs. 
Do not damage PRNDL cable. 


PRNDL 

SCREW 

N805138 


MULTI-FUNCTION 

SWITCH 

13B302 



SELF-TAPPING 
SCREW 
2-3 Nui 
(18-27 IN-LB) 


/STEERING 

COLUMN 

UPPER 

BRACKET 

3676 


WIRING 

ASSEMBLY 

14401 


BRUSH 
ASSEMBLY 
(HORN AND 
SPEED CONTROL) 
13A821 AND 
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Installation 

1. Install the three switch electrical connectors to 
full engagement. The wiring for the switch is to 
be routed under the PRNDL cable. 

2. Align the multi-function switch mounting holds 
with the holes in the steering column casting. 
Install two self-tapping screws making sure to 
start the screws in the previously tapped holes. 
Tighten to 2-3 N.m 918-27 in-lb). 

3. For automatic transmission, verify that the 
PRNDL adjustment is correct. 

4. Install the shroud as outlined in Section 11-04, 
Steering Column. 

5. Connect the battery ground cable. 

6. Check the steering column for proper 
operation. 


SPECIAL SERVICE TOOLS 


ROTUNDA EQUIPMENT 


BA—-1—1 

M0061 

Description 

007-00001 

Digital Volt Ohm Meter 
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Acceleration Control — Foot Operated.10-02-1 

Adjustments 

Kickdown Cable .10-02-2 

Description .10-02-1 

Diagnosis .10-02-1 

Removal and Installation 

Accelerator Pedal . 10-02-4 

Kickdown Cable .10-02-5 

Throttle Cable .10-02-2 

Air Cleaners and Associated Components.03-12-1 

Description 

Air Cleaner. 03-12-1 

Vacuum-Operated Duct Valve.03-12-1 

Removal and Installation 

Air Cleaner. 03-12-2 

Fresh Air Tube.03-12-4 

Testing. 03-12-2 

Anti-Lock Control 
Description and Operation 

Component Location . 06-09-2 

Operation ..,. 06-09-1 

System Self Test. 06-09-1 

Diagnosis and Testing 

Diagnosis Charts . 06-09-9 

Flashout Codes. 06-09-6 

Flashout Codes Chart. 06-09-7 

Obtaining the Flashout Code. 06-09-6 

Troubleshooting Chart . 06-09-5 

Warning Lights . 06-09-6 

Warning Lights Condition Chart. 06-09-6 
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Excitor Ring. 06-09-44 

Fuses ... 06-09-42 

RABS Module. 06-09-42 

RABS Sensor . 06-09-44 

RABS Valve. 06-09-43 

Specifications ... 06-09-44 

Axle — Driving — General Service — 

See Driving Axle — General Service 

Axle — Front Drive. 05-03-1 

Axle — Rear — Dana Model 30 . 05-02B-1 

Adjustments. 05-02B-1 

Description. 05-02B-1 

Diagnosis and Testing. 05-02B-1 

Disassembly and Assembly 
Assembly of Differential into Housing .. 05-02B-26 

Depth Gauge Check . 05-02B-21 

Differential Case. 05-02B-19 
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of Carrier . 05-02B-13 
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of Carrier. 05-02B-12 

Pinion Bearing Cup Installation. 05-02B-23 

Pinion Bearing Preload and Final Depth 

Check. 05-02B-23 

Ring Gear and Pinion Backlash. 05-02B-25 

Removal and Installation 
Axle Housing-to-Upper Control Arm 

Bushing . 05-02B-8 

Drive Pinion Oil Seal and 

Axle End Yoke . 05-02B-10 

Rear Axle . 05-02B-2 

Rear Axle Shaft — Wheel Bearings and 

Seal . 05-02B-8 

Specifications. 05-02B-29 
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Ring Gear . 05-02A-1 

Adjustments . 05-02A-7 

Cleaning and Inspection 
Inspection after Disassembly 

of Carrier. 05-02A-30 

Inspection before Disassembly 

of Carrier. 05-02A-29 
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Rear Antilock Braking System. 05-02A-4 

Diagnosis and Testing 

Differential Runout Check . 05-02A-5 

Ring Gear Runout Test. 05-02A-5 

Disassembly and Assembly 

Axle .. 05-02A-20 

Drive Pinion. 05-02A-21 

Drive Pinion Bearing Cups . 05-02A-23 

Ring Gear and Excitor Ring . 05-02A-28 

Traction-Lok Differential Case. 05-02A-23 

Removal and Installation 

Axle — Aerostar. 05-02A-13 

Axle — Ranger/Bronco II . 05-02A-19 

Axle Housing-to-Upper Control Arm 

Bushing . . 05-02A-18 

Axle Shaft ... 05-02A-7 

Drive Pinion Oil Seal and Companion 

Flange . 05-02A-10 

Rear Antilock Brake System Sensor — 

Ranger and Bronco II. 05-02A-20 

Wheel Bearing and Seal . 05-02A-9 

Specifications. 05-02A-30 
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Backup Lamp Switch .07-14-1 

Diagnosis and Testing .07-14-2 

Removal and Installation.07-14-3 

Belts . 03-05-4 

Fan and Viscous Clutch . 03-05-2 
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Specifications . 03-05-9 

Belts, Accessory Drive 

Adjustments... 03-05-1 

Description... 03-05-1 

Removal and Installation 
Brake Booster, Vacuum — Dash Mounted — 

See Brake, Power 

Brake Master Cylinder. 06-06-1 

Description and Operation . 06-06-1 

Disassembly and Assembly . 06-06-10 

Removal and Installation. 06-06-5 

Master Cylinder. 06-06-5 

Plastic Reservoir. 06-06-9 

Brake Pedal. 06-06-3 

Removal and Installation 

Automatic Transmission. 06-06-7 

Manual Transmission. 06-06-6 

Specifications . 06-06-12 

Brake Actuation — Parking. 06-05-1 

Description. 06-05-1 

Diagnosis and Testing 
Cable Actuated Rear Wheel Parking 

Brake. 06-05-1 

Removal and Installation 

Cable Tension . 06-05-4 

Front Parking Brake Cable (Equalizer to 

Control Assembly) . 06-05-7 

Rear Parking Brake Cable . 06-05-12 

Specifications . 06-05-13 

Brake Actuation — Hydraulic. 06-06-1 

Adjustments. 06-06-5 
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Brake Pedal.,. 06-06-3 

Master Cylinder. 06-06-1 
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Diagnosis and Testing . 06-06-5 
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Master Cylinder. 06-06-10 
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Manual Transmission. 06-06-6 
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Automatic Transmission. 06-06-7 

Master Cylinder. 06-06-5 

Plastic Reservoir Assembly . 06-06-9 
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Specifications . 06-06-12 

Brake Service — General Hydraulic. 06-00-1 

Adjustments 

Brake Pedal Adjustments .. Q6-00-15 
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Hydraulic System Bleeding ... 06-00-16 

Manual Bleeding — Dual Brake System — 

Hydraulic Master Cylinder. 06-00-16 

Pressure Bleeding — Dual Brake System — 

Hydraulic Master Cylinder. 06-00-17 

Rear Drum Brakes . 06-00-15 

Description and Operation 

Disc Brakes. 06-00-2 

Drum Brakes. 06-00-2 

Dual Master Cylinder Brake System. 06-00-2 

Rear Antilock Brakes. 06-00-2 

Diagnosis and Testing 

Brake System Preliminary Checks ....... 06-00-3 

Dash-Mounted Vacuum Booster Test 

(Power Brakes). 06-00-4 

Diagnosis Guides. 06-00-4 

Dual Brake Warning Lamp System Tests . 06-00-3 

Hydraulic Leak Test . 06-00-3 

Master Cylinder Diagnosis . 06-00-11 

Power Brake Function Test. 06-00-4 

Overhaul 

Brake Cylinder . 06-00-20 

Brake Drum Refinishing . 06-00-18 

Master Cylinder . 06-00-20 

Rear Brake Drums and Linings. 06-00-20 

Rotor Servicing . 06-00-19 

Removal and Installation 

Brake Hose . 06-00-18 

Brake Tube. 06-00-17 

Flaring a Line (Flaring-Bar Type). 06-00-18 

Flaring a Line (Split-Die Type) . 06-00-17 

Hydraulic Line Repair . 06-00-17 

Specifications . 06-00-21 

Brake, Power .06-01-1 

Adjustments 

Push Rod Adjustment . 06-07-2 

Description and Operation 

Description. 06-07-1 

Operation . 06-07-1 

Diagnosis and Testing . 06-07-2 

Removal and Installation 

Booster. 06-07-4 

Specifications . 06-07-5 

Brakes — Front Disc... 06-03-1 

Adjustments. 06-03-2 

Description 

Sliding Caliper Assembly.. 06-03-1 

Diagnosis and Testing . 06-03-2 

Disassembly and Assembly 

Disc Brake Caliper. 06-03-9 

Rotor Servicing. 06-03-9 

Removal and Installation 

Front Caliper and Lining. 06-03-5 

Rotor Lug Nut Stud .. .... 06-03-9 

Specifications.. 06-03-11 
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B (Cont’d.) 


Brakes — Rear Drum .. 06-02-1 

Adjustments 

Bleeding Brakes. 06-02-4 

Rear Brake Shoe Adjustment . 06-02-3 

Description 

Drum Brake System. 06-02-1 

Diagnosis and Testing . 06-02-2 

Disassembly and Assembly 

Brake Wheel Cylinder . 06-02-12 

Removal and Installation 

Brake Shoe and Adjusting Screw —.... 06-02-6 

Brake Wheel Cylinder . 06-02-10 

Rear Brake Backing Plate. 06-02-11 

Rear Brake Drum. 06-02-5 

Specifications . 06-02-12 


c 


Caster and Camber — Checks 

A(flustments . 04-01-1 

Diagnosis . 04-00-1 

Clutch 

Description and Operation.08-01-1 

Diagnosis and Testing .08-01-1 

Removal and Installation 

Clutch Disc and Pressure Plate.08-01-3 

Clutch Pilot Bearing .08-01-1 

Specifications.08-01-5 

Clutch Controls . 08-02-1 

Description and Operation 
Clutch Interlock Three Function Switch ... 08-02-1 

Hydraulic Clutch Control . 08-02-1 

Diagnosis and Testing 

Clutch Fluid Level Check . 08-02-3 

Removal and Installation 

Bleed Procedure. 08-02-9 

Clutch Interlock Three Function Switch ... 08-02-6 

Clutch Master Cylinder and Reservoir_ 08-02-4 

Clutch Pedal — Aerostar . 08-02-7 

Clutch Pedal — Ranger and Bronco II_ 08-02-8 

Clutch Release Bearing . 08-02-7 

Clutch Slave Cylinder . 08-02-5 

Hydraulic In-Line Coupling . 08-02-8 

Specifications . 08-02-9 

Clutch Peda!. 08-02-1 

Clutch Service — General 
Adjustments 

Alignment Correction. 08-00-9 

Dowel Replacement Procedure. 08-00-7 

Flywheel Housing Alignment . 08-00-8 


Inspection 

Clutch Disc. 08-00-10 

Clutch Release Bearing. 08-00-10 

Pilot Bearing Assembly . 08-00-11 

Pressure Plate and Cover. 08-00-10 

Diagnosis and Testing 

Bearing Travel Measurement. 08-00-7 

Clutch Release Bearing Noise Test ...... 08-00-5 

Diagnosis Guides . 08-00-1 

Hard Shifting Diagnosis Procedure. 08-00-6 

Testing Procedures.. 08-00-11 

Specifications. — 08-00-11 

Codes — Identification. 00-01-1 

Cooling — Engine. 03-03-1 

Cleaning and Inspection 

Cleaning Cooling System. 03-03-9 

Cleaning the Aluminum Core. 03-03-9 

Fan Assembly . 03-03-10 

Heater Core Back-Flushing . 03-03-9 

Radiator Pressure Cap . 03-03-10 

Description 

Coolant Recovery System . 03-03-1 

Radiator . 03-03-2 

Diagnosis and Testing 

Cooling System Pressure Test. 03-03-3 

Diagnosis Guides. . 03-03-6 

General Test Procedures . 03-03-3 

Leak Test . 03-03-6 

Radiator Cap Pressure Test. 03-03-5 

Thermostat Test . 03-03-5 

Operation 

Draining, Filling and Bleeding the 

Cooling System. 03-03-2 

Removal and Installation 

Aluminum Radiator Core Repair . 03-03-17 

Coolant Recovery Reservoir . 03-03-10 

Draincock Replacement . 03-03-19 

Fan Belt Tension. 03-03-10 

Oil Cooler Transfer or Replacement . 03-03-18 

Radiator . 03-03-11 

Radiator Hose . 03-03-11 

Radiator Tank . 03-03-15 

Thermostat. 03-03-19 

Special Service Tools. 03-03-21 

Specifications . 03-03-21 

Converter and Pipe Assembly .. 09-00-1 


D 


Differential Traction-Lok Limited Slip —— 05-02C-1 

Adjustments . 05-02C-3 

Description and Operation 

Description . 05-02C-1 

Operation . 05-02C-2 
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D (Cont’d.) 


Diagnosis and Testing 

Operation Check . 05-02C-3 

Disassembly and Assembly 

Clutch Pack Shim Selection . 05-02C-9 

Differential Case Assembly . 05-02C-9 

Differential Case Disassembly . 05-02C-7 

Removal and Installation 

Differential Case . 05-02C-7 

Specifications . 05-02C-11 

Disc Brakes . 06-03-1 

Distributor — 2.9L and 3.0L Engine. 03-07A-1 

Description. 03-07A-1 

Removal and Installation . 03-07A-4 

Drag Link — Ranger/Bronco II.11-03-02 

Drive Axle — Front Housed — 

Ranger (4x4) and Bronco (4x4). 05-03-1 

Adjustments. 05-03-4 

Description and Operation . 05-03-1 

Diagnosis and Testing . 05-03-4 

Disassembly and Assembly 

Carrier Disassembly.. 05-03-16 

Depth Gauge Check . 05-03-21 

Differential Case. 05-03-23 

Drive Pinion Installation . 05-03-20 

Drive Pinion Preload Check and Final 

Depth Check. 05-03-23 

Right Hand and Left Hand Axle Shaft 

U-Joint . 05-03-27 

Total Differential Case End Play . 05-03-19 

Removal and Installation 

Axle Pivot Bushing. 05-03-14 

Front Drive Axle . 05-03-4 

Front Driveshaft . 05-03-15 

Right Hand Slip Yoke and Stub Shaft 
Assembly, Carrier, Carrier Oil, 

Seal and Bearing . 05-03-10 

Spindle and Right and Left Shaft and 

Joint . 05-03-7 

Steering Knuckle and Ball Joints. 05-03-12 

Specifications . 05-03-28 

Driveshaft — General Service. 05-00B-1 

Adjustments 

Alternate in Vehicle Driveshaft 

Balancing Procedure. 05-00B-14 

Driveshaft Balancing. 05-00B-12 

Description. 05-00B-1 

Diagnosis and Testing. 05-00B-1 

Diagnosis Guides. 05-00B-11 

Driveline Angularity . 05-00B-5 

Driveline Vibration . 05-00B-1 

Rear Axle Companion Flange 
Runout Check. 05-00B-4 


Specifications . 05-00B-15 

Driveshaft ..j.05-01-1 

Adjustments. . 05-01-6 

Description and Operation 

Driveshaft with Single U-Joint .05-01-2 

Front and Rear Driveshaft with Single 

Cardan U-Joint .05-01-3 

Front Driveshaft with Double Cardan 

U-Joint.05-01-4 

Rear Driveshaft with CV (Constant 

Velocity) U-Joint .05-01-5 

Diagnosis and Testing .05-01-6 

Disassembly and Assembly 

Driveshaft and Single U-Joint.05-01-10 

Front and Rear Driveshaft with Single 

Cardan U-Joint.05-01-11 

Front Driveshaft with Double Cardan 

U-Joint. 05-01-15 

Rear Driveshaft with CV (Constant 

Velocity) U-Joint .05-01-17 

Removal and Installation 

Driveshaft with Single U-Joint .05-01-6 

Front and Rear Driveshaft with Single 

Cardan U-Joint .05-01-7 

Front Driveshaft with Double Cardan 

U-Joint.05-01-9 

Rear Driveshaft with CV (Constant 

Velocity) U-Joint .05-01-10 

Specifications .05-01-20 

Driving Axle — General Service. 05-0OA-1 

Adjustments 

Draining and Filling . 05-00A-17 

Gear Tooth Contact Pattern Check. 05-00A-16 

Integral Carrier Axle .05-0OA-16 

Pinion and Ring Gear Tooth Contact ... 05-00A-16 

Rear Axle Lubrication .., 05-00A-16 

Cleaning and Inspection 
Inspection after Disassembly of 

the Axle . 05-00A-18 

Inspection before Disassembly of the 

Axle. 05-00A-17 

Description and Operation 

Description. 05-00A-1 

Operation. 05-00A-2 

Rear Antilock Brake System (RABS)_ 05-00A-2 

Diagnosis and Testing 

Analysis of Bent Axle Housing . 05-00A-9 

Analysis of Gear Noise. 05-00A-5 

Analysis of Inoperative Conditions. 05-00A-12 

Analysis of Leakage. 05-00A-11 

Analysis of Vibration . 05-00A-11 

Axle Noise. 05-00A-5 

Diagnosis. 05-00A-2 

Diagnosis Guides. 05-00A-2 

Limited Slip Differential . 05-00A-13 

Non-Axle Noise . 05-00A-5 
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Rear Axle Alignment Inspection 

Procedure . 05-00A-9 

Rear Axle Circular Companion 
Flange Runout Check — 

Ranger/Bronco II .. 05-00A-16 

Testing .... 05-00A-13 

Special Service Tools . 05-00A-19 

Specifications . 4 . 05-00A-19 

Drum Brakes . 06-02-1 


E 


Engine — 3.0L V-6-Aerostar . 03-01A-1 

Description and Operation 

Crankshaft and Camshaft ..03-01A-1 

Induction System .03-01A-1 

Lubricating System .03-01A-2 

Valve Train .03-01 A-1 

Disassembly and Assembly 

Engine . 03-01A-43 

Subassemblies.03-01A-53 

Inspection .03-01A-3 

Removal and Installation 

Engine . 03-01A-4 

Thermostat and Housing .03-01A-27 

Specifications ..03-01A-55 

Engine —- 2.3L Ranger .03-01B-1 

Adjustments 

Camshaft Timing... 03-01-3 

Valve Clearance — Hydraulic Valve Lash 

Adjuster. 03-01-3 

Description 

Crankcase Ventilation System .03-01-2 

Engine . 03-01-1 

Exhaust Emission Control System .03-01-2 

Disassembly and Assembly 

Cylinder Head . 03-01-29 

Hydraulic Lash Adjuster.03-01-31 

Piston and Connecting Rod .03-01-31 

Removal and Installation 

Auxiliary Shaft and Bearings .03-01-15 

Camshaft . 03-01-27 

Camshaft Timing Belt.03-01-14 

Clutch Pilot Bearing .03-01-21 

Connecting Rod Bearings.03-01-24 

Crankcase Ventilation System .03-01-6 

Crankshaft Rear Oil Seal .03-01-22 

Cylinder Front Cover .03-01-17 

Cylinder Front Cover, Camshaft and 
Auxiliary Shaft Seals. 03-01-11 


Cylinder Head . 03-01-9 

Engine. 03-01-5 

Exhaust Manifold .03-01-8 

Flywheel . 03-01-19 

Front Support Brackets and Insulators_03-01-6 

Intake Manifold .03-01-8 

Main Bearings.03-01-22 

Oil Filter . 03-01-26 

Oil Pan . 03-01-17 

Oil Pump. 03-01-21 

Pistons and Connecting Rods .03-01-24 

Rear Supports.03-01-6 

Seal . 03-01-13 

Sprocket . 03-01-12 

Timing Belt Outer Cover .03-01-9 

Valve Rocker Arm (Cam Follower) and 

Hydraulic Lash Adjuster.03-01-7 

Valve Rocker Arm Cover.03-01-7 

Valve Spring, Retainer and Stem Seal_03-01-7 

Water Pump.03-01-10 

Specifications .03-01-32 

Engine — 2.9L V-6 Ranger/Bronco II.03-01C-1 

Description 

Crankcase Ventilation System .03-01-2 

Emission Calibration Label .03-01-1 

Engine.03-01-1 

Exhaust Emission Control System.03-01-1 

Hydraulic Tappets .03-01-2 

Disassembly and Assembly 

Cylinder Assembly .03-01-25 

Cylinder Block.03-01-25 

Cylinder Head .03-01-23 

Piston and Connecting Rod .03-01-24 

Valve Rocker Arm Assembly .03-01-22 

Removal and Installation 

Camshaft. 03-01-11 

Camshaft Bearing.03-01-21 

Camshaft Rear Bearing Core Plug .03-01-14 

Clutch Pilot Bearing .03-01-14 

Connecting Rod Bearing .03-01-17 

Crankcase Ventilation (PCV) Valve.03-01-4 

Crankshaft .03-01-20 

Crankshaft Rear Oil Seal.03-01-15 

Cylinder Front Cover .03-01-10 

Cylinder Head .03-01-8 

Engine Assembly .03-01-3 

Engine Front Supports.03-01-4 

Engine Rear Support.03-01-4 

Exhaust Manifold . 03-01-8 

Front Oil Seal.03-01-10 

Intake Manifold .03-01-7 

Main Bearings .03-01-16 

Oil Filter .03-01-22 

Oil Pan . 03-01-13 

Oil Pump.03-01-14 

Pistons and Connecting Rods . 03-01-18 
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E (Cont’d.) 


Tappets.03-01-8 

Valve Rocker Arm Cover and Rocker 

Arm . 03-01-4 

Valve Spring, Retainer and Stem Seal_03-01-5 

Water Pump. 03-01-9 

Specifications .03-01-26 

Engine Cooling . 03-03-1 

Engine Ignition 

2.3L Engine. 03-07B-1 

2.9L And 3.0L Engine .. 03-07A-1 

Engine Emission Control Systems . 03-08-1 


Refer to the Current Edition of the Engine/ 
Emissions Diagnosis Manual (Volume H) for 
Service Information on Engine Emission Control 


Systems 

Engine/Transmission Mounting. 02-03-1 

Removal and Installation 

Engine Supports. 02-03-1 

Transmission Supports. 02-03-1 

Exhaust Control Valve . 09-00-12 

Exhaust System Service — General.. 09-00-1 

Adjustments 

Exhaust System Alignment. . 09-00-2 

Description. 09-00-1 

Diagnosis and Testing . 09-00-2 

Diagnosis Guides... 09-00-3 

Maintenance 

Exhaust Control Valve. 09-00-12 

Removal and Installation 

Converters and Pipe Assembly. 09-00-7 

Hanger Brackets. 09-00-12 

Muffler and Outlet Pipe Assembly. 09-00-5 

Muffler Grass Shield . 09-00-12 

Specifications . 09-00-12 


F 


Fan and Viscous Clutch . 03-05-2 

Fan Belt 

Adjustment . 03-05-1 

Removal and Installation. 03-05-2 

Fan Blade Assembly.08-01-10 

Flasher Units — Turn Signal .11-05-1 

Front Drive Axle — Ranger (4x4)/ 

Bronco (4x4) . 05-03-1 

Front End Alignment 
Adjustment — Caster and Camber 

Toe-In. 04-01-1 

Front Springs — Removal and Installation.04-01-1 


Front Suspension . 04-01-1 

Front Wheel Bearing Adjustment.04-01-6 

Fuel Charging and Controls — 3.0L. 03-04A-1 

Cleaning and Inspection 

Air Bypass Valve . 03-04A-4 

Description. 03-04A-1 

Operation 

Air Intake Throttle Body and Lower 

Intake Manifold. 03-04A-4 

Air Intake Throttle Body Assembly. 03-04A-3 

Components . 03-04A-3 

Fuel Supply Manifold Assembly . 03-04A-4 

Removal and Installation 

Air Bypass Valve Assembly. 03-04A-8 

Fuel Injection Wiring Harness ...... _ 03-04A-11 

Fuel Injector Manifold Assembly. 03-04A-9 

Fuel Metering and Air Intake/Throttle 

Body Components. 03-04A-4 

Fuel Pressure Regulator. 03-04A-11 

Fuel Pressure Relief Valve (Schrader 

Valve). 03-04A-9 

Throttle Position (TP) Sensor . 03-04A-8 

Special Service Tools. 03-04A-11 

Specifications . 03-04A-11 

Fuel Charging and Controls — 2.9L. 03-04B-1 

Cleaning and Inspection 

Air Bypass Valve . 03-04B-5 

Description. 03-04B-1 

Operation 

Air Intake Manifold. 03-04B-2 

Air Throttle Body Assembly .... 03-04B-4 

Fuel Injectors . 03-04B-5 

Fuel Pressure Regulator. 03-04B-4 

Removal and Installation 

Air Bypass Valve Assembly. . 03-04B-8 

Air Intake Throttle Body . 03-04B-7 

Fuel Charging Assembly . 03-04B-5 

Throttle, Upper Manifold, Fuel__ 03-04B-5 

Fuel Injector . 03-04B-13 

Fuel Pressure Regulator. 03-04B-12 

Fuel Supply Manifold Assembly . 03-04B-9 

Throttle Position Sensor. 03-04B-8 

Upper Intake Manifold and 

Throttle Body . 03-04B-6 

Specifications .. 03-04B-14 

Fuel Charging and Controls — 2.3L. 03-04C-1 

Adjustments . 03-04C-4 

Cleaning 

Air Bypass Valve .. 03-04C-5 

Description . 03-04C-1 

Operation 

Components. 03-04C-3 

Removal and Installation 

Air Bypass Valve Assembly.. 03-04C-9 

Fuel Charging Assembly . 03-04C-5 

Fuel Injector.. ; . 03-04C-11 
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Fuel Pressure Regulator. 

Fuel Supply Manifold Assembly . 

Pressure Relief Valve . 

Secondary Throttle Lever. 

Throttle Body . 

Throttle Position Sensor... 

Special Service Tools . 

Specifications . 

Testing 

Pressure Check... 

Fuel Evaporative Emissions . 

Description 

Evaporative Emission System 

Components. 

Fuel Evaporative Emission System .. 

Fuel Tank Draining .. 

Fuel Tank Filling .. 

Gasoline Octane Rating . 

Vapor Hoses .. 

Diagnosis . 

Removal and Installation 

Carbon Canister —..,. 

Fuel Lines and Hoses .. 

Fuel System Pressure Relief . 

Vapor Tube. 

v Service Operations 

Evaporative Emission Splpa . 

Starting — Priming for Drained Fuel 

System — EFl Engines. 

Fuel Filters . 

Fuel Injection, Electronic — See Fuel 
Charging and Controls 

Fuel Pump — Electric. 

Description 

Electric Fuel Pump System . 

Diagnosis and Testing ... 

Removal and Installation 

Fuel Pump. 

Inertia Switch . 

Specifications. 

Fuel System Service — Gasoline Engines 

;/.2*3L Engine.. 

2.9L Engine. 

3jQL Engine. . 

Fuel Tank, Pump, Lines and Filters . 

Description 

Electric Fuel Pump System . 

Fuel Tank Draining . 

Fuel Tank Filling... 

Fuel Tank Sender Unit — Bronco II .. 
Diagnosis and Testing 
Fuel Pump. 


03-04C-12 

03-04C-10 

03-04C-10 

03-04C-10 

03-04C-9 

03-04C-9 

03-04C-13 

03-04C-13 

03-04C-5 
.. 03-13-1 


. 03-13-1 
. 03-13-1 
03-13-5 
03-13-5 
03-13-5 
03-13-6 
03-13-6 

03-13-10 

03-13-6 

03-13-6 

03-13-6 


03-13-12 


03-13-13 
. 10 - 01-1 


10 - 01-1 

flO-01-1 

10-01-4 


10-01-16 

10-01-16 

10-01-28 

03-04C-1 
03-04B-1 
03-04A-1 
. 10 - 01-1 


10 - 01-1 

10-01-3 

10-01-3 

10 - 01-2 


10-01-4 


Major Service Operations 

Fuel Lines — Repairing —.10-01-24 

Fuel Tanks .10-01-24 

Removal and Installation 

Aft Fuel Tank — Bronco II. 10-01-22 

Fuel Filler System — Ranger/Bronco II .. 10-01-23 

Fuel Filter, In-Line — All Vehicles . 10-01-17 

Fuel Filter, In-Tank Fuel Pump .10-01-17 

Fuel Filter System — Aerostar.10-01-22 

Fuel Filters . 10-01-17 

Fuel Lines. 10-01-13 

Fuel Lines and Hoses.10-01-8 

Fuel Pump. 10-01-16 

Fuel System Pressure Relief. 10-01-6 

Inertial Switch.10-01-16 

Midship Fuel Tank — Aerostar ____:.. 10-01-18 

Midship Fuel Tank — Ranger. 10-01-20 

Specifications. 10-01-26 


G 


Gasoline Engine Service — General 
Cleaning and Inspection 

Camshaft. 03-00-25 

Connecting Rods . 03-00-27 

Crankcase Ventilation System . 03-00-21 

Crankshaft. 03-00-25 

Cylinder Block. 03-00-28 

Cylinder Heads. 03-00-22 

Exhaust Manifold . 03-00-24 

Flywheel — Automatic Transmission _ 03-00*26 

Flywheel — Manual-Shift Transmission .. 03-00-26 

Hydraulic Lash Adjusters/Tappets. 03-00-24 

Intake Manifold. 03-00-24 

Main and Connecting Rod Bearing. 03-00-26 

Oil Pan. 03-00-28 

Oil Pump . 03-00-28 

PCV System, Hoses and Tubes 

Clean. 03-00-21 

Pistons, Pins and Rings . 03-00-27 

Push Rods. 03-00-22 

Timing Chain and Sprockets . 03-00-25 

Timing Gear Runout. 03-00-21 

Valve Rocker Arm and/or 

Shaft Assembly. 03-00-22 

Valve Rocker Arm Covers . 03-00-22 

Emission Calibration Label. 03-00-2 

Description 

Fill Control/Vent System . 03-00-2 

Fuel Evaporative Emission 

Control System... 03-00-2 

Fuel Vapor Emission Control System. 03-00-2 

Vapor Vent System..... 03-00-3 

Vehicle and Engine Identification . 03-00-2 
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Diagnosis and Testing 

Camshaft End Play . 03-00-9 

Camshaft Lobe Lift. 03-00-7 

Compression Test. 03-00-5 

Crankshaft End Play. 03-00-11 

Engine Oil Leaks . 03-00-4 

Flywheel Clutch Face Runout — Manual- 

Shift Transmission. 03-00-11 

Flywheel Runout — Automatic 

Transmission . 03-00-11 

Hydraulic Lash Adjuster/Tappet. 03-00-7 

Hydraulic Valve Clearance . 03-00-12 

Positive Closed-Type Crankcase 

Ventilation System . 03-00-5 

Static Engine Off Valve Train Analysis_ 03-00-6 

Lubrication *.. 03-00-30 

Check Engine Mountings . 03-00-30 

7 1 , Check Engine Oil Level. 03-00-30 

^T3eneral . 03-00-30 

Oil Filter . 03-00-30 

Oil Viscosity. 03-00-30 

Overhaul 

Camshaft Repair.. — .. 03-00-16 

Crankshaft . 03-00-16 

Cylinder Block. 03-00-20 

Cylinder Head . 03-00-14 

Fittings — Main or Connecting Rod 

Bearings with Plastigage. 03-00-17 

Interpretation of “Service Limit” 

Specifications . 03-00-14 

Pistons, Pins and Rings . 03-00-18 

Valves . 03-00-15 

Removal and Installation 

Core Plugs. 03-00-12 

Flywheel Ring Gear — Manual-Shift 

Transmission . 03-00-13 

PCV Valve Replacement. 03-00-14 

Specifications . 03-00-31 


H 


Hydraulic Brake Actuation. 06-06-1 


I 


Identification Codes 
General Information 

Build Date Stamp Locations ... 00-01-4 


Safety Compliance Certification Label — 00-01-1 


Vehicle Identification Number (VIN) .00-01-5 

Vehicle Data.00-01-7 

Ignition Coil 

2.3L Engine. 03-07B-9 

2.9L and 3.0L Engine . 03-07A-8 

Ignition Switch 
Adjustments 

Aerostar . 11-04A-3 

Ranger/Bronco II.11-04B-6 

Description and Operation. 11-05-3 

Diagnosis and Testing.11-05-11 

Removal and Installation 

Aerostar . 11-04A-6 

Ranger/Bronco II .11-04B-23 

Ignition System — 2.9L and 3.0L 

V-6 Engine. 03-07A-1 

Adjustments . 03-07A-4 

Cleaning and Inspection 

Distributor Cap. 03-07A-8 

Ignition Coil. 03-07A-8 

Rotor . 03-07A-8 

Spark Plug Wires. 03-07A-8 

Tachometer Connection . 03-07A-8 

Description 

Ignition System Features ... 03-07A-1 

Operation... 03-07A-3 

Removal and Installation 

Distributor Assembly .. 03-07A-4 

Distributor Cap. 03-07A-6 

Ignition Module — TFI-IV. 03-07A-4 

Spark Plug Hole Taper Installation. 03-07A-7 

Spark Plug Wires. 03-07A-7 

Spark Plugs .. 03-07A-7 

Stator Assembly.. 03-07A-5 

Specifications 

Ignition System — 2.3L Engine — Ranger ... 03-07B-1 
Adjustments 

Ignition Timing . 03-07B-3 

Cleaning and Inspection 

Ignition Coils.. .... 03-07B-9 

Spark Plug Wires. 03-07B-9 

Description 

Distributorless Ignition System . 03-07B-1 

Diagnosis and Testing 

Tachometer Connection . 03-07B-3 

Removal and Installation 

Crankshaft Timing Sensor Assembly_ 03-07B-3 

DIS Ignition Module Assembly . 03-07B-6 

Ignition Coil Assemblies. 03-07B-7 

Spark Plug Wires. 03-07B-9 

Specifications. 03-07B-9 

Ignition Timing 

2.3L Engine .. 03-07B-3 

2.9L and 3.0L Engine ....;.. 03-07A-4 







































































INDEX 


J 

Jump Starting . 

.... 03-06-1 

L 

Linkage, Automatic Transmission. 

Linkage, Manual Transmission. 

Linkage, Steering — Ranger/Bronco II ... 

.... 07-05-1 
.... 07-06-1 
.... 11-03-1 

M 

Maintenance .. 

Scheduled Maintenance . 

Master Cylinder — Brake . 

Muffler and Outlet Pipe 

Removal and Installation. 

.... 00-07-1 
.... 00-07-1 
.... 06-06-1 

.... 09-00-5 

N 


Neutral Start Switch ....07-14-1 

Description 

Backup Lamp Switch .07-14-1 

Neutral Start Switch .07-14-1 

Diagnosis and Testing 

Backup Lamps.07-14-2 

Neutral Start Switch .07-14-1 

Removal and Installation 

Backup Lamp Switch .07-14-3 

Neutral Sensing Switch.07-14-3 

Neutral Start Switch — A4LD 

Transmission .07-14-2 

Specifications. 07-14-3 

Noise, Vibration and Harshness Diagnosis ... 00-05A-1 
Adjustments and Service 

Brake Drum Balancing . 00-05A-18 

Driveshaft Balancing and Driveline Angle 

Check. 00-05A-19 

Description 

Harshness. 00-05A-2 

Noise . 00-05A-1 

Noise Acceptability. 00-05A-1 

Vibration. 00-05A-1 

Diagnosis and Testing 

Analyse of Gear Noise ... — Q0-05A-15 


Bearing Noise. 00-05A-17 

Clunk .... 00-05A-17 

Diagnosis Guides. 00-05A-4 

Drive Axle Noise . 00-05A-14 

Engine Accessory Vibration. 00-05A-13 

Knock. 00-05A-16 

Match Mounting Tires . 00-05A-12 

N.V.H. Tests and Operations . 00-05A-4 

Testing . 00-05A-9 

Tip-In Moan. 00-05A-12 

Vehicle Vibration Analysis Procedure .. 00-05A-19 

Glossary of Terms . 00-05A-19 

Scheduled Maintenance 

Scheduled Maintenance Charts. 00-07-1 

Special Service Tools . 00-05A-21 

Specifications . 00-05A-21 


P 


Parking Brake and Actuation . 06-05-1 

Pedal, Accelerator. 10-02-1 

Pitman Arm — Ranger/Bronco II .11-03-5 


Power Steering Gear — See Steering 
Gear, Power 

Power Steering Pump — See 
Steering Pump, Power — C-ll 


R 


Radiators . 03-03-1 

Description and Operation 

Coolant Recovery System . 03-03-1 

Radiator . 03-03-2 

Diagnosis and Testing 

Pressure Test . 03-03-5 

Thermostat Test . 03-03-5 

Removal and Installation 

Coolant Recovery Reservoir . 03-03-10 

Oil Cooler Transfer or Replacement . 03-03-18 

Radiator . 03-03-11 

Radiator Core Repair. 03-03-17 

Radiator Hose . 03-03-11 

Radiator Tank . 03-03-15 

Specifications . 03-03-21 

Radiator Cap Pressure Test. 03-03-5 

Rear Axle — See Axle — Rear 

Rear Springs — Removal and Installation. 04-02-1 

Roadability. 00-05B-1 

Adjustments 

Centering Power Steering Control . 00-05B-13 

Centering Steering Gear.. 00-05B-13 
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R (Cont’d.) 

Centering Steering Wheel . 

00-05B-13 

Front Wheel Alignment. 

00-05B-14 

Steering Gear Adjustments . 

00-05B-13 

Tie Rod Articulation Effort . 

00-05B-13 

Toe — Aerostar . 

00-05B-14 

Wheel Bearing Adjustment — Aerostar 

00-05B-14 

Description. 

.. 00-05B-1 

Diagnosis and Testing 


Roadability Diagnosis Chart . 

. 00-05B-2 

Inspection 


Attachments and Fasteners. 

00-05B-20 

Brake Drag . 

00-05B-20 

Control Arm Bushings. 

00-05B-18 

Improper Loading. 

00-05B-14 

Match Mounting Tires. 

00-05B-15 

Off-Vehicle Balancing . 

00-05B-16 

Radius Arm Bushing . 

00-05B-18 

Shock Absorber Checks. 

00-05B-18 

Spindle Rotating Torque. 

00-05B-19 

Steering Linkage Ball Studs . 

00-05B-20 

Tire Circumference Variation. 

00-05B-17 

Tire Conicity . 

00-05B-17 

Tire Imbalance . 

00-05B-16 

Tire Non-Uniformity. 

00-05B-15 

Tire/Wheel Size and Inflation Pressure 

00-05B-15 

Wheelbase Mismatch . 

00-05B-17 

Specifications . 

00-05B-21 

S 


Shift Control Linkage . 07-06-1 

Adjustments 

Automatic Transmission Manual Linkage 

Adjustments. 07-06-1 

Diagnosis and Testing . 07-06-2 

Removal and Installation 

Neutral Start Switch A4LD . 07-06-3 

Selector Lever Assembly . 07-06-3 

Specifications . 07-06-3 

Shock Absorbers 

Description. 04-03-1 

Inspection. 04-03-1 

Removal and Installation 

Front Shock Absorber — Aerostar . 04-03-2 

Front Shock Absorber — Ranger and 

Bronco II. 04-03-3 

Rear Shock Absorber — Aerostar . 04-03-4 

Rear Shock Absorber — Ranger and 

Bronco II. 04-03-4 

Specifications ... 04-03-5 


Testing 

Shock Absorber Test. . 04-03-2 

Spark Plugs 

Cleaning and Inspection 

2.3L Engine. 03-07B-9 

2.9L and 3.0L Engine . 03-07A-7 

Removal and Installation 

2.3L Engine. 03-07B-9 

2.9L and 3.0L Engine. . — 03-07A-7 

Spark Plug Wires 
Removal and Installation 

2.3L Engine. 03-07B-9 

2.9L and 3.0L Engine. 03-07A-7 

Speed Control System — Automatic.10-03-1 

Adjustments 

Actuator Cable.10-03-6 

Vacuum Dump Valve .10-03-6 

Description and Operation. 10-03-1 

Diagnosis and Testing 

Amplifier Test. 10-03-20 

Brakelamp Switch and Circuit Test .10-03-21 

Clutch Switch Test.10-03-21 

Circuits and Control Switches lest .10-03-15 

Diagnosis Charts .10-03-6 

Horn Relay Circuit Test . 10-03-16 

Road Test. 10-03-21 

Servo Assembly Test.10-03-20 

Simulated Road Test .10-03-20 

Speed Sensor Test.10-03-19 

Vacuum Dump Valve Test .10-03-21 

Visual Inspection.10-03-6 

Removal and Installation 

Actuator Cable .10-03-23 

Amplifier Assembly.10-03-22 

Clutch Switch.10-03-25 

Control Switches. 10-03-22 

Ground Brush .10-03-24 

Servo Assembly .10-03-22 

Speed Sensor.10-03-22 

Vacuum Dump Valve .10-03-23 

Specifications .10-03-25 

Stabilizer Bar — Rear .. 04-02-1 

Starter 

Description. 03-06-1 

Disassembly and Assembly. 03-06-7 

Removal and Installation. 03-06-5 

Specifications . 03-06-10 

Testing 

Bench Tests. 03-06-3 

Diagnosis Guides. 03-06-4 

Jump Starting . 03-06-1 

On-Vehicle Testing . 03-06-2 

Starter — Neutral Switch ..07-14-1 

Steering Column — Aerostar — Floor Shift... 11-04A-1 
Adjustments 

Ignition Switch Adjustment .11-04A-3 
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Steering Wheel Position Adjustment 

(Clear Vision). 11-Q4A-2 

Description . 11-04A-1 

Removal and Installation 

Column Lower Seal .11-04A-20 

Ignition Lock Actuator and Steering 

Wheel Lock Pawl .11-04A-19 

Ignition Lock Cylinder Assembly .11-04A-10 

Ignition Lock Drive Gear .11-04A-11 

Ignition Switch ...11-04A-6 

Lock Cylinder Housing — 

Fixed Column .11-04A-18 

Lock Cylinder Housing — 

Tilt Column.11-04A-18 

Lower Column Shaft Bearing 

Fixed Column . 11-04A-16 

Tilt Column.11-04A-17 

Lower Steering Shaft Assembly 

(Intermediate Shaft) .11-04A-4 

Steering Column.11-04A-12 

Steering Shaft Anti-Rattle Clip.11-04A-17 

Steering Wheel . 11-04A-3 

Turn Signal/Hazard Flasher 

Switch Assembly.11-04A-5 

Upper Shaft Bearing — Fixed Column .. 11-04A-13 

Upper Shaft Bearing — Tilt Column_11-04A-14 

Steering Column — Ranger/Bronco II .11-04B-1 

Adjustments 

Automatic Transmission Selector 

Indicator . 11-04B-6 

Ignition Switch Adjustment .11-04B-6 

Steering Wheel Alignment for Spoke 

Position — Clear Vision.11-04B-7 

Description 

Steering Column .11-04B-1 

Diagnosis and Testing 
Disassembly and Assembly 
Flange and Steering Shaft Assembly — 

Fixed Column .11-04B-37 

Flange and Steering Shaft Assembly — 

Tilt Column . 11-04B-39 

Lock Housing Assembly . 11-04B-45 

Shift Socket. 11-04B-50 

Steering Column.11-04B-28 

Steering Shaft and Anti-Rattle Clips_11-04B-44 

Removal and Installation 

Column Lock Actuator.11-04B-21 

Floor Opening Cover Plate.11-04B-19 

Ignition Lock Cylinder (without Key) .... 11-04B-24 
Ignition Lock Cylinder Assembly 

(with Key).11-04B-23 

Ignition Lock Drive Gear.11-04B-25 


Intermediate Shaft and Flex Coupling .. 11-04B-10 

Lower Bearing Retainer.. 11-04B-19 

Manual Transmission Key 

Release Lever. 11-04B-27 

Steering Column . 11-04B-11 

Steering Wheel .— 11-04B-7 

Upper Shaft Bearing, Flange, and Shift 

Socket.11-04B-18 

Specifications . 11-04B-52 

Steering Column Switches. 11-05-1 

Adjustments . 11-05-12 

Description and Operation 

Ignition Switch . 11-05-3 

Multi-Function Switch .11-05-2 

Turn Signal and Hazard Flasher System ... 11-05-1 
Diagnosis and Testing 

Ignition Switch Diagnosis . 11-05-11 

Multi-Function Switch .11-05-3 

Turn Signal and Hazard Flasher System 

Diagnosis . 11-05-6 

Removal and Installation 

Flasher Units . 11-05-12 

Multi-Function Switch .11-05-13 

Turn Signal and Hazard Flasher Switch .. 11-05-12 

Steering — System Service — General .11-00-1 

Cleaning and Inspection 

Ford C-ll Power Steering Pump.. 11-00-21 

Manual and Power Steering Gear .11-00-21 

Description 

Steering Gear Model Identification — 

Ranger/Bronco II. 11-00-2 

Diagnosis and Testing 

Air Bleeding .11-00-3 

Diagnosis Guides .11-00-10 

External Leak Check — Aerostar.11-00-3 

Fluid Level Check .11-00-2 

Ford Power Steering Gear Leak 

Inspection . 11-00-4 

Power Steering Tests .11-00-8 

Preliminary Checks. 11-00-2 

Pump Belt Check and Adjustment .... _11-00-2 

Purging Power Steering System of Air ... 11-00-10 

Turning Effort Check.11-00-3 

Lubrication 

Manual Steering Gear Lubrication 

Schedule. 11-00-21 

Special Service Tools. 11-00-23 

Specifications. 11-00-22 

Steering Gear — Manual — Ranger .11-01-1 

Adjustments 

Preload and Meshload Adjustment — Gear 

Removed from Vehicle .11-01-9 

Preload and Meshload Check — 

In Vehicle. 11-01-9 

Description and Operation . 11-01-1 

Diagnosis and Testing. 11-01-3 
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Removal and Installation 

Adjuster/Plug Bearing Cup Removal .11-01-14 

Housing Bearing Cup Removal.11-01-14 

Inspection . 11-01-14 

Sector Cover Bushing.11-01-14 

Sector Shaft Needle Bearing. .11-01-14 

Steering Gear.11-01-10 

Special Service Tools . 11-01-19 

Specifications ...11-01-18 

Steering Gear, Power — Integral — 

Ranger/Bronco II.11-02C-1 

Adjustments 

Adjustment — In Vehicle .11-02-6 

Meshload . 11-02-6 

Rotary Valve Centering Check.11-02-6 

Description and Operation. 11-02-1 

Diagnosis and Testing ..11-02-2 

Disassembly and Assembly 

Piston.11-02-15 

Steering Gear.11-02-8 

Steering Gear Housing .11-02-11 

Valve Housing.11-02-11 

Worm and Valve Sleeve.11-02-13 

Removal and Installation 

Steering Gear...11-02-7 

Special Service Tools .11-02-17 

Specifications..11-02-16 

Steering Gear, Power — Rack and Pinion — 

Aerostar .11-02B-1 

Adjustments 

Race Yoke Plug Preload .11-02B-1 

Description .11-02B-1 

Operation 

Rotary Valve .11-02B-2 

Diagnosis and Testing 

Tie Rod Articulation Effort.11-02B-2 

Disassembly and Assembly 
Gear Housing, Rack Yoke Plug, Rack 
Assembly, Rack Bushing and Oil 

Seals. 11-02B-23 

Tie Rod End, Bellows and Ball 

Joint Sockets.11-02B-7 

Transfer Lines (Right and Left 

Turn Line Service).11-02B-31 

Removal and Installation 

Pressure and Return Line Fitting Seal ... 11-02B-6 

Steering Gear .11-02B-3 

Tie Rod End Assembly 

(Gears Installed in Vehicle). 11-02B-5 

Specifications.11-02B-31 

Steering Linkage — Ranger/Bronco II.11-03-1 


Description . 11-03-1 

Diagnosis and Testing.. 11-03-1 

Removal and Installation 

Drag Link . 11-03-2 

Pitman Arm.11-03-5 

Steering Tie Rod. 11-03-3 

Tie Rod Adjusting Sleeve and Ball Stud ... 11-03-4 

Special Service Tools. 11-03-5 

Specifications. 11-03-5 

Steering Pump, Power — C-ll 
Adjustments 

Pump Belt Tension . 11-02A-2 

Description . 11-02A-1 

Diagnosis and Testing .11-02A-2 

Disassembly and Assembly . 11-02A-10 

Removal and Installation 

Rotor Shaft Seal. 11-02A-7 

Steering Pump and Pulley .11-02A-2 

Steering Pump Reservoir .11-02A-7 

Quick Connect Fitting Service .11-02A-2 

Specifications.11-02A-16 

Steering Wheel 

Aerostar . 11-04A-1 

Ranger/Bronco II.11-04B-1 

Stoplamp Switch 

Description and Operation . 06-06-4 

Removal and Installation. 06-06-9 

Suspension and Wheel Ends — Front . .04-01-1 

Adjustments 

Camber Adjustment . 04-01-11 

Caster Adjustment.04-01-11 

Front Wheel Bearing Adjustment (4x2) ... 04-01-6 
Front Wheel Bearing Adjustment (4x4) ... 04-01-8 

Suspension System .04-01-11 

Description 

Front Suspension .04-01-1 

Diagnosis and Testing 
Operation 

Automatic Locking Hubs .04-01-5 

Manual Locking Hubs .04-01-6 

Removal and Installation (4x2) 

Axle Pivot Bracket .04-01-33 

Axle Pivot Bushing.04-01-33 

Camber Adjuster.04-01-23 

Coil Spring.04-01-25 

Front Hub and Rotor Assembly .04-01-15 

Front I-Beam Axle.04-01-31 

Front Stabilizer Bar .04-01-34 

Front Wheel Grease Seal, Bearing Cones 

and Cups . .04-01-12 

Jounce Bumper.04-01-36 

Lower Control Arm.04-01-30 

Radius Arm .04-01-24 

Radius Arm Insulators. .04-01-24 

Rebound Bumper. 04-01-38 

Spindle .04-01-16 
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Upper and Lower Ball Joints .04-01-22 

Upper Ball Joint and Upper Control Arm 

Assembly .04-01-20 

Removal and Installation (4x4) 

Air Cylinder .04-01-45 

Automatic Locking Hubs. 04-01-38 

Axle Housing Pivot Bushing, Front 

Driving Axle, Front Wheel Spindle -04-01-40 

Axle Pivot Bracket .04-01-43 

Front Spring.04-01-42 

Front Stabilizer Bar .04-01-44 

Front Wheel Grease Seal and Bearing 

Replacement and Repacking.04-01-39 

Jounce Bumper..04-01-45 

Manual Locking Hubs .04-01-38 

Radius Arm .04-01-41 

Radius Arm Insulators.04-01-42 

Upper and Lower Ball Joints .04-01-40 

Specifications .04-01-46 

Suspension — Rear. 04-02-1 

Adjustments. 04-02-4 

Description 

Aerostar . 04-02-2 

Rear Suspension — Coil Spring . 04-02-2 

Rear Suspension — Leaf Spring. 04-02-3 

Wheel Hub and Bearing — Rear Wheel .. 04-02-1 
Diagnosis and Testing 

Rear Leaf Spring Squeak. 04-02-3 

Vehicle Lean Check. 04-02-4 

Removal and Installation 
Axle Housing-to-Upper Control Arm 

Bushing. 04-02-11 

Coil Spring. 04-02-5 

Installation . 04-02-11 

Leaf Spring . 04-02-13 

Lower Control Arm. 04-02-6 

Lower Control Arm Bushings. 04-02-8 

Rear Stabilizer Bar. 04-02-15 

Rear Wheel Bearing and Grease Seal_ 04-02-4 

Upper Control Arm. 04-02-7 

Upper Control Arm Bushing . 04-02-10 

Specifications . 04-02-17 

Suspension Service — General. 04-00-1 

Description 

Front Wheel Alignment . 04-00-2 

Front Wheel Alignment Specifications _ 04-00-2 

General Safety . 04-00-7 

Limited Service Skin Spare Tire (Ranger) 

(4x2 Only) . 04-00-7 

Diagnosis and Testing 

Camber Adjustment. 04-00-27 

Caster and Camber Adjustment — 

Aerostar . 04-00-24 


Caster and Camber Adjustment — 

Ranger/Bronco II . 04-00-25 

Diagnosis Guides . 04-00-12 

Front End Alignment — Aerostar . 04-00-22 

Front Wheel Bearings. 04-00-22 

Tire Rotation . 04-00-11 

Toe Adjustment. 04-00-22 

Vehicle Lean Check. 04-00-12 

Vehicle Lean Correction . 04-00-28 

Wheel and Tire Vibration Diagnosis 

Procedures. 04-00-12 

Inspection 

Front End General Inspection . 04-00-9 

Front Wheel Bearing End Play Inspection . 04-00-9 

Steering Linkage Inspection. 04-00-10 

Upper and Lower Ball Joint inspection ... 04-00-10 
Maintenance 

Aluminum Wheel Leaks .. 04-00-32 

Aluminum Wheels and Rims . 04-00-31 

Maintenance and Protection in Corrosive 

Environments. 04-00-31 

Rim and Wheel Maintenance. 04-00-30 

Safety Precautions. 04-00-32 

Straightening Wheels. 04-00-31 

Tire Inflation . 04-00-30 

Tire Maintenance. 04-00-29 

Tire Rotation . 04-00-30 

Tread Wear Indicators . 04-00-30 

Valves. 04-00-32 

Wheels. 04-00-29 

Safety. 04-00-7 

Safety Precautions when Servicing 

Truck Tires. 04-00-7 

Temporal Spare Tire . 04-00-6 

Toe. 04-00-6 

Service 

Off-Vehicle Balancing . 04-00-33 

Tire And Wheel Balance. 04-00-33 

Tire Replacement. 04-00-32 

Tire Service. 04-00-32 

Vibration. 04-00-33 

Wheel Bolt Runout. 04-00-34 

Specifications . 04-00-35 


T 


Thermostat 

Test . 03-03-5 

Throttle Linkage 
Adjustments 

Kickdown Cable — 3.0L Engine . 07-06-1 

Diagnosis . 07-06-1 

Description. 07-06-1 

Removal and Installation 

Accelerator Pedal. 07-06-3 
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Kickdown Cable — 3.0L Engine . 07-06-3 

Throttle Cable. 07-06-2 

Tires . 04-00-1 

Inflation. 04-00-30 

Inflation Pressure. 04-00-35 

Maintenance . 04-00-29 

Rotation . 04-00-30 

Tread Wear Indicators. 04-00-30 

Safety. 04-00-32 

Service. 04-00-32 

Sizes. 04-00-35 

Spare Tire Mounting (Chassis) . 02-05-1 

Tire Replacement Precautions . 04-00-32 

Toe Adjustment.. 04-00-22 

Description ... 04-00-6 

Towing. 00-08-1 

Traction-Lok Limited Slip Differential — 

Ford — See Differential — Traction-Lok 
Transfer Case — Electronic Shift — 

Ranger/Bronco II (4x4) . 04-07B-1 

Description 

Electronic Shift Control System. 07-07B-1 

Transfer Case .. 04-04B-1 

Disassembly and Assembly 

Electronic Shift Transfer Case. 07-07B-7 

Operation 

Electric Shift Operation. 07-07B-3 

Electronic Shift Transfer Case. 07-07B-4 

Front Output Shaft Oil Seal. 07-07B-6 

Rear Output Shaft Oil Seal . 07-07B-6 

Transfer Case. 07-07B-3 

Specifications. 07-07B-23 

Transfer Case — Mechanical Shift — 

Ranger/Bronco II (4x4) . 07-07A-1 

Adjustments 

Linkage Adjustment. 07-07A-1 

Description and Operation . 07-07A-1 

Disassembly and Assembly 

Transfer Case. 07-07A-5 

Removal and Installation 

Front Output Shaft Oil Seal. 07-07A-3 

Rear Output Shaft Oil Seal . 07-07A-4 

Shift Lever. 07-07A-3 

Transfer Case . 07-07A-1 

Specifications . 07-07A-18 

Transfer Drive Case — Bronco II (4x2) . 07-07C-1 

Description and Operation . 07-07C-1 

Disassembly and Assembly 

Transfer Drive Case. 07-07C-1 

Removal and Installation 
Rear Output Shaft Oil Seal 
(In-Vehicle Repair). 07-07C-1 


Transfer Case . 07-07C-1 

Specifications . 07-07C-1 

Transmission — A4LD Automatic 
Adjustments 

Kickdown Cable ..07-01 A-3 

Description. 07-01A-1 

Diagnosis and Testing.07-01 A-3 

Disassembly and Assembly 

Forward Clutch.07-01A-52 

Forward Geartrain Assembly.07-01A-56 

Governor .07-01A-55 

Overdrive Clutch .07-01A-56 

Overdrive One-Way Clutch .07-01A-49 

Reverse — High Clutch .07-01A-50 

Thrust Washer Identification.Q7-01A-11 

Torque Converter.07-01A-56 

Transmission Disassembly .07-01 A-17 

Valve Body Identification .07-01A-33 

Removal and Installation 

Transmission .07-01 A-3 

Control Valve Body .07-01A-6 

Low Reverse Servo.07-01A-8 

Extension Housing Oil Seal .07-01 A-8 

Extension Housing.07-01A-9 

Governor . 07-01 A-10 

Specifications .07-01A-74 

Transmission, Automatic — Cooling . 07-02-1 

Cleaning and Inspection 

Oil Cooler Lines . 07-02-5 

Description 

Auxiliary Oil Cooler. 07-02-1 

Integral Oil Cooler. 07-02-1 

Removal and Installation 

Auxiliary Oil Cooler Line Routing . 07-02-3 

Oil Cooler Transfer or Replacement . 07-02-1 

Oil Cooler Tube. 07-02-2 

Transmission, Automatic — Linkage and External 

Controls . 07-05-1 

Adjustments 

Automatic Transmission Manual Linkage 

Adjustments. 07-05-1 

Diagnosis and Testing . 07-05-3 

Removal and Installation 

Selector Handle and Button. 07-05-4 

Selector Lever Assembly . 07-05-4 

Vacuum Diaphragm . 07-05-4 


Transmission, Automatic — Selector Control .. 07-05-1 
Transmission, Five Speed — Manual Overdrive — 


Mazda M50D 
Cleaning and Inspection 

Ball Bearing Inspection. 07-03A-19 

Cleaning. 07-03A-18 

General Inspection. 07-03A-18 

Transmission. 07-03A-21 

Description. 07-03A-1 

Diagnosis and Testing. 07-03A-1 
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Disassembly and Assembly 

Transmission .. 07-03A-4 

Identification . 07-03A-1 

Removal and Installation . 07-03A-1 

Special Service Tools . 07-03A-33 

Subassemblies. 07-03A-32 

Countershaft. 07-03A-14 

Input Shaft. 07-03A-11 

Output Shaft . 07-03A-11 

Reverse Idler Gear Shaft. 07-03A-15 

Top Cover . 07-03A-16 

Transmission, Manual — Mitsubishi 

Five Speed Ranger (4x4) and Bronco. 07-03B-1 

Description and Operation 

Description. 07-03B-1 

Operation. 07-03B-2 

Diagnosis and Testing. 07-03B-4 

Disassembly and Assembly 

Subassembly Operations .. . . 07-03B-29 

Countershaft. 07-03B-34 

Input Shaft . 07-03B-35 

Mainshaft. 07-03B-29 

Transmission. 07-03B-9 

Removal and Installation 

Shift Lever. 07-03B-6 

Transmission. 07-03B-5 

Specifications. 07-03B-36 

Transmission, Manual and Transfer Case — 

Linkage and External Controls. 07-06-1 

Adjustments 

Linkage Adjustment . 07-06-11 

Description 

Electronic Shift Control System . 07-06-1 

Transfer Case — Electronic Shift. 07-06-1 

Diagnosis and Testing 

Shift Lever — Manual Transmissions_ 07-06-10 

Transfer Case . 07-06-3 

Operation 

Electronic Shift Control System. 07-06-3 

Removal and Installation 
Control Module — Electronic Shift 

Transfer Case . 07-06-16 

Electronic Shift Transfer Case — 4x4/Low 

Range Switch Assembly . 07-06-17 

Shift Lever — Manual Transmission . 07-06-11 

Shift Lever — Transfer Case . 07-06-12 

Transmission Service, Automatic — General 
Cleaning and Inspection 

Case .07-01-39 

Control Valve Body.07-01-33 

Converter and Fluid Cooler ..07-01-36 


Converter End Play and One-Way 

Clutch Check..07-01-36 

Extension Housing .07-01-34 

Forward Clutch . 07-01-35 

Governor .07-01-34 

Low-Reverse Servo .07-01-34 

Overdrive and Intermediate Servo .07-01-34 

Oil Cooler Lines .07-01-36 

Overdrive One-Way Clutch and Planetary 

Rear One-Way Clutch .07-01-36 

Pinion Carriers .07-01-39 

Pump..07-01-35 

Reverse-High and Overdrive Clutches ... 07-01-35 

Stator Support.07-01-39 

Stator to Impeller Interference Check_07-01-38 

Transmission .07-01-33 

Diagnosis and Testing 

Air Pressure Checks.07-01-13 

Automatic Transmission Test Linkage 

Check .07-01-3 

Control Pressure Test.07-01-8 

Converter Clutch Test. .07-01-10 

Converter Clutch Operation .07-01-14 

Converter Leakage Check .07-01-7 

Diagnosis Guides .07-01-17 

Fluid Leakage in Converter Area.07-01-6 

Governor Check . 07-01-12 

Shift Point Checks .07-01-12 

Stall Test .07-01-11 

Transmission Fluid Cooler Flow Check ... 07-01-12 

Transmission Fluid Condition Check.07-01-4 

Transmission Fluid Leakage Checks.07-01-5 

Transmission Fluid Level Check.07-01-3 

Vacuum Diaphragm Test 

Off Vehicle .07-01-10 

On Vehicle .07-01-10 

Vacuum Supply Test.07-01-9 

General Information 

Transmission Service Identification .07-01-2 

Removal and Installation 

Oil Cooler Tube.07-01-32 

Transmission Fluid Drain and Refill.07-01-32 

Transmission Fluid Lines.07-01-32 

Vacuum Diaphragm .07-01-31 

Vacuum Tubes.07-01-33 

Specifications .07-01-40 

Transmission Service, Manual — General 
Cleaning and Inspection 

Cleaning. 07-03-5 

Inspection. 07-03-6 

Description 

Identification. 07-03-1 

Diagnosis 

Diagnosis Guides . 07-03-1 

Specifications . 07-03-6 















































































INDEX 


T (Cont’d.) 

Turn Signal and Hazard Warning System ... 

.. 11-05-1 

Description and Operation 


Turn Signal and Hazard 


Flasher System . 

.. 11-05-1 

Diagnosis and Testing . 

.. 11-05-6 

Removal and Installation 


Flasher Units . 

. 11-05-12 

Turn Signal/Hazard Flasher Switch 


and Wire Assembly. 

. 11-05-12 

V 

Vehicle Lean Check. 

. 04-02-4 

Vibration — Noise and Harshness Diagnosis 

00-05A-1 

w 


Wheels and Tires. 04-04-1 

Description 

Front Wheel Assemblies. 04-04-1 

New Vehicle Break-In . 04-04-1 

Rear Wheel Assemblies . 04-04-1 

Wheel and Tire Assemblies . 04-04-1 

Diagnosis and Testing 

Wheel Inspection and Maintenance . 04-04-2 

Removal and Installation 

Front Wheel Lug Nut Stud . 04-04-3 

Lug Nut Torque Requirement. 04-04-2 

Rear Wheel Lug Nut Stud . 04-04-4 

Tire Replacement Precautions. 04-04-3 

Wheel and Tire Assembly. 04-04-2 

Wheel Inspection and Maintenance . 04-04-3 

Specifications . 04-04-5 

Wheel and Tire Service — General . 04-00-1 

Adjustments 

Wheel and Tire Checking. 04-00-12 


Wheel and Tire Vibration Diagnosis.04-01-6 

Wheel Bearing Adjustment — Front.04-01-1 

Description. 04-00-1 

Diagnosis and Testing 

Diagnosis Guides. 04-00-12 

Maintenance 

Front Wheel Maintenance. 04-00-9 

Wheels. 04-00-29 

Safety Precautions. 04-00-32 

Tire Inflation . 04-00-30 

Tire Maintenance. 04-00-29 

Tire Rotation . 04-00-30 

Treadwear Indicators . 04-00-30 

Aluminum Wheels and Rims . 04-00-31 

Rim and Wheel Maintenance. 04-00-30 

Safety 

General Safety . 1-01-2 

Safety Precautions when Servicing 

Truck Tires. 04-00-7 

Service 

Balancing — Off-Vehicle. 04-00-33 

Tire and Wheel. 04-00-33 

Tire Replacement. 04-00-32 

Tire Service. 04-00-32 

Vibration. 04-00-33 

Specifications . 04-00-35 

Wheel Ends and Front Suspension .04-01-1 

Wheel Hubs and Bearings — Front 
Adjustments 

Front Wheel Bearing Adjustments .04-01-6 

Description 

Front Wheel Assembly .04-01-1 

Diagnosis and Testing .04-01-6 

Removal and Installation 

Front Hub and Rotor Assembly.04-01-15 

Front Wheel Grease Seal, 1190A, 

Cups and Cones — 1201A .04-01-12 

Specifications .04-01-46 

Wheel Hubs and Bearings — Rear 

Description. 04-02-1 

Removal and Installation 
Rear Wheel Bearing and Grease Seal 
Ford Rear Axle with 7-1/2 Inch 

Ring Gear . 04-02-4 

Specifications . 04-02-17 






















































